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THERMODYNAMIC  AND  RELATED  PROPERTIES  OF  OXYGEN  FROM  THE 
TRIPLE  POINT  TO  300  K  AT  PRESSURES  TO  1000  BAR 

L.  A.  VehHT 

NBS  compressibility  measurements  and  thermodynamic  properties 
calculations  for  oxygen  have  been  extended  to  higher  pressures.  The 
results  of  a  new  experimental  program  are  presented  in  the  form  of 
PVT  data  in  the  temperature  range  58  -  300  K  at  pressures  up  to 
800  bar.     Tables  of  the  derived  thermodynamic  properties  on  isobars 
to  1000  bar  are  given,  including  density,  internal  energy,  enthalpy, 
entropy,  specific  heats  at  constant  volume  and  constant  pressure, 
velocity  of  sound,  and  the  surface  derivatives  (9P/9T)p  and  (8P/8p)^. 
Auxiliary  tables  in  engineering  units  are  also  given.     The  accuracy 
of  the  data  is  discussed  and  comparisons  are  made  with  previous  data. 

Key  words:     Density;  enthalpy;  entropy;  oxygen;  properties  of  fluids; 
specific  heat;  velocity  of  sound. 

1.  Introduction 

Approximately  eight  years  ago  this  laboratory  began  publishing  a  series  of 
papers  on  experimental  measurements  of  the  properties  of  oxygen  in  the  range 
from  the  triple  point  (approximately  54  K)  to  300  K  at  pressures  up  to  about 
340  bar.     Included  in  this  series  were  measurements  of  PVT  data  and  derived 
thermodynamic  properties  [1],  specific  heats  [2,3],  velocity  of  sound  [4], 
dielectric  constant  [5],  viscosity  [6],  vapor  pressure  [7]  and  critical  region 
behavior  [8].     Recent  developments  in  the  design  of  spacecraft  engines,  however, 
have  resulted  in  the  need  for  thermophysical  properties  data  at  higher  pressures. 
In  an  earlier,  interim  report  [9],  we  extrapolated  the  above  results  to  690  bar. 
In  this  report  we  present  new  PVT  measurements  to  800  bar  and  the  thermodynamic 
properties  derived  from  them.     Approximately  348  PVT  data  points  were  measured 
at  38  densities  ranging  from  15  to  41  mol/£  (0.48  -  1.3  g/cm"^) . 

The  data  have  been  represented  analytically  for  the  purpose  of  interpolation 
and  to  allow  calculation  of  the  thermal  properties.     The  tables  of  derived 
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properties  have  been  extrapolated  to  1000  bar.     The  results  have  been  compared 
with  published  data  in  this  temperature  and  pressure  range. 

2.     Experimental  Method 

2.1  Description  of  the  Apparatus 

The  apparatus,  which  was  designed  to  make  PVT  measurements  on  isochores 

(lines  of  constant  density)  was  originally  described  by  Goodwin  [10] .  Later 

modifications  were  described  by  Weber  [1]  and  by  Prydz  and  Straty  [11].     Only  a 

brief  description  will  be  given  here.     The  sample  holder  is  a  heavy-walled  copper 

cylinder  of  approximately  5  cm  O.D.  and  1.6  cm  I.D.     The  volume  of  the  cavity  is 
3 

27.25  cm  .     Corrections  are  made  for  the  change  in  volume  with  temperature 
and  pressure.     The  sample  is  introduced,  and  the  pressure  is  measured,  via  a 
stainless  steel  capillary  having  an  I.D.  of  about  0.033  cm.     Temperature  is 
measured  with  a  platinum  resistance  thermometer  mounted  in  a  well  in  one  end. 
The  sample  holder  is  mounted  in  a  nearly  adiabatic  cryostat,  and  the  small  amount 
of  residual  cooling  is  balanced  by  means  of  a  temperature  controller  and  a  heater 
wire  wrapped  around  the  outside  of  the  container.     Pressure  is  measured  with  an 
oil-operated  dead  weight  gage  described  in  detail  in  [1].     Corrections  were  made 
for  the  hydrostatic  pressure  head  in  the  capillary  tubing.     Density  was  determined 
by  releasing  the  sample  into  a  22  £  calibrated  glass  bulb  maintained  at  room 
temperature  in  a  thermostated  water  bath.     Pressure  in  the  glass  bulb  was 
measured  with  a  quartz  spiral  bourdon  gage. 

Samples  came  from  commercially  available  cylinders  of  ultra  high  purity 
oxygen  which  was  passed  through  a  molecular  sieve  trap  at  76  K  at  cylinder 
pressure  to  remove  any  water.     The  statement  of  purity  from  the  supplier  is  as 
follows:     argon  3  ppm,  nitrogen  20  ppm,  krypton  16  ppm,  total  hydrocarbons  17  ppm. 

2.2  Experimental  Procedure 

The  sample  was  passed  through  the  molecular  sieve  trap  and  loaded  into  the 
sample  holder  at  a  predetermined  temperature  and  pressure,  calculated  to  yield 
the  desired  experimental  density.     The  sample  holder  was  sealed  off  by  means  of 
a  stainless  steel  valve  mounted  on  top  of  the  cryostat.     The  measurement  system 
then  consisted  of  the  sample  holder,  a  length  of  capillary  tubing  with  a  volume 
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of  0.068  cm  ,   the  valve,  volume  of  0.02A  cm  ,  and  a  differential  pressure 

3 

transducer  with  a  volume  of  0.30  cm  .     Pressure  was  then  measured  as  a  function 
of  temperature  at  a  set  of  integral  temperatures  along  a  path  of  nearly  constant 
density.     When  the  maximum  temperature  or  pressure  was  reached,  the  sample  was 
released  into  the  glass  bulb.     Measurement  of  the  gas  pressure  in  the  bulb  along 
with  available  room  temperature  virial  coefficients  allowed  calculation  of  the 
amount  of  sample,  and  thus  the  density. 

3.     Experimental  Results 

3.1  The  Data 

The  data  consist  of  348  points  taken  along  38  lines  of  (approximately) 
constant  density  (experimental  isochores) .     Data  on  each  isochore  were  taken  on 
the  same  set  of  temperatures  so  that  the  result  would  be  a  set  of  experimental 
isotherms.     A  two  degree  spacing  was  used  up  to  a  temperature  of  160  K,  then 
a  five  degree  interval  up  to  200  K,  and  a  ten  degree  interval  to  300  K.  All 
temperatures  were  measured  on  the  IPTS  1968  scale.     For  each  experimental  density 
one  or  more  points  were  measured  at  pressures  less  than  3A0  bar,  within  the 
range  of  the  data  in  reference  [1]  to  check  the  consistency  of  the  two  data 
sets.     The  results  of  this  check  are  discussed  in  section  3.3. 

The  data  are  given  in  table  I,  and  their  location  with  respect  to  the 
earlier  data  is  shown  in  figures  1  and  2. 

3.2  Representation  of  the  Data 

The  present  data  were  combined  with  those  from  [1]  to  define  the  PVT 
surface  used  for  the  calculation  of  the  thermodynamic  properties.     The  earlier 
data  were  measured  on  the  IPTS  1948  temperature  scale  and,  below  90  K,  on  the 
NBS  1955  scale,  and  it  was  therefore  necessary  to  convert  them  to  the  IPTS  1968 
scale  for  the  present  work.     This  was  accomplished  by  modifying  the  experimental 
pressures  using  the  relationship, 

AP    =       —  (T      -  T  ■)  (1) 

8T  ^68  i'' 
P 

where  T    was  the  temperature  on  either  of  the  previously  used  scales.     In  this 
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way  the  tabulated  values  of  the  temperature  were  not  changed,  and  all  the 
data  could  be  fit  to  the  same  set  of  isotherms.     The  temperature  conversion 
tables  were  taken  from  [12]. 

For  the  purpose  of  representation  the  PVT  surface  was  divided  into  three 
regions,  and  each  region  was  smoothed  and  interpolated  by  the  means  which  seemed 
most  appropriate.     Location  of  the  three  regions  is  shown  in  figure  3,  and  they 
are  discussed  separately  below.     Each  data  point  was  given  a  weight  compatible 
with  the  estimated  uncertainties  in  the  experimental  variables. 

Low  Density  Region.     A  virial-type  expansion  in  density  insures  proper 
behavior  of  the  entropy  calculations  at  very  low  density  and  so  was  used  here. 
A  truncated  virial  expression  with  two  coefficients. 


represented  the  data  very  well  up  to  a  density  one  half  the  critical  value.  The 
virial  coefficients,  B  and  C,  were  expressed  as  low-order  polynomials  in 
temperature,  and  equation  (2)  was  fit  to  the  data  in  the  form  of  an  analytic 
surface.     In  addition  to  the  PVT  data,  14  experimental  values  of        at  a  density 
of  6.1  mol/£  were  included  in  the  fitting  process.     None  of  the  new  data  fall 
within  the  range  of  equation  (2)  and  so  in  the  present  work  the  data  of  [1]  were 
merely  refit  on  the  IPTS  1968  temperature  scale.     The  functions  and  parameter 
values  used  for  B  and  C  are  given  in  Appendix  A. 

Intermediate  Densities.     The  data  between  128  K  and  300  K  at  densities 
greater  than  6.5  mol/i  up  to  the  maximum  experimental  pressure  were  represented 
by  35  isotherm  polynomials  of  the  form 


The  number  of  coefficients  used  varied  from  four  to  a  maximum  of  14  for  the  156  K 
isotherm.     These  isotherms  were  used  to  smooth  the  data  and  to  interpolate  it  to 
even  increments  of  density.     The  pressure-temperature  pairs  so  obtained  for  a 
given  density  were  then  fit  with  an  isochore  polynomial  of  the  form. 


P     =     RTp  (1  +  Bp  +  Cp^) 


(2) 


N 

P     =     RTp  +    I     A  p 
J=l  ^ 


(J  +  1) 


(3) 


4 


5 


(3-2J) 


P     =       5:     A  T 
J=l  ^ 


(A) 


A  total  of  62  isochore  polynomials  were  used  to  cover  the  density  range  from 
6.5  to  37.0  mol/i,  using  a  0.5  mol/£  increment  in  density.     The  intermediate 
densities  then  were  represented  by  a  grid  of  isotherm  and  isochore  polynomials. 
The  parameters  used  in  equations  (3)  and  (4)  are  given  in  tables  II  and  III, 
respectively. 

At  subcritical  temperatures  the  isotherms  were  constrained  to  agree  with 

the  liquid-vapor  two  phase  boundary  given  in  Appendix  B.     The  isochores  were 

also  constrained  to  this  boundary.     For  densities  greater  than  28.5  mol/£ 
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isochores  were  constrained  to  have  their  second  derivatives,   (9  P/8T  ) ^,  agree 
at  128  K  with  the  values  given  by  the  high  density  surface  in  the  next  section. 
This  was  done  to  minimize  discontinuities  in  the  derived  properties  at  this 
boundary  in  the  surface  representation. 

High  Densities.     The  high  density  region,  bounded  in  figure  3  by  the  melting 
curve,  vapor  pressure  curve,  and  the  128  K  isotherm,  was  represented  with  a 
fourteen  parameter  empirical  function  of  the  form. 


The  values  of  the  parameters  are  given  in  table  IV.     In  addition  to  the  PVT  data, 
some  of  the  specific  heat  data  from  [3J  were  included  in  the  fit.     These  were 
used  to  influence  the  derivatives  of  the  surface  and  ensure  more  accurate 
calculation  of  the  derived  thermodynamic  properties. 

Other  Data.     The  melting  pressures  and  liquid-vapor  two  phase  boundary,  were 
taken  from  [1],  and  the  critical  parameters  were  taken  from  [8].     The  data  were 
converted  to  the  IPTS  1968  temperature  scale  and  the  curves  were  refit.  The 
vapor  pressure  curve  from  [7],  refit  on  the  IPTS  1968  scale,  was  also  used.  The 
functions  are  repeated  here  in  Appendix  B  with  the  new  coefficients  for  the 
convenience  of  the  reader. 


(5) 
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Interpolation  Methods  for  Densities.  Equations  (2-5)  are  all  explicit  in 
pressure.  Therefore  the  density  at  a  given  temperature  and  pressure  was  found 
by  iteration.  In  the  high  and  low  density  regions  a  simple  Newton's  iteration 
was  used  along  the  appropriate  isotherm  of  the  analytic  surfaces,  equations  (2) 
or  (5).  In  the  intermediate  density  region,  densities  were  found  by  iterating 
on  the  isotherms  tabulated  in  table  II.  For  a  temperature  falling  between  two 
tabulated  isotherms  a  linear  interpolation  between  the  two  bracketing  isotherms 
would  be  adequate. 

Saturation  densities  at  temperatures  greater  than  128  K  in  the  liquid,  or 
greater  than  150  K  for  the  vapor,  were  calculated  from  the  functions  given  in 
Appendix  B(e).     The  appropriate  isotherm  and  isochore  polynominals  were  constrained 
to  this  boundary  in  order  to  insure  consistency  between  the  two-phase  boundary 
and  the  one-phase  surface.     At  lower  temperatures  this  consistency  is  assured  by 
allowing  the  saturation  densities  to  be  detemined  from  the  intersection  of  the 
PVT  surfaces,  equations  (2)  and  (5),  with  the  vapor  pressure  curve.  These 
surfaces  were  constrained  to  agree  with  the  equations  in  Appendix  B(e)  at  150  K 
and  128  K  respectively  in  order  to  eliminate  discontinuities  at  these  points. 

3.3    Estimates  of  Uncertainty  of  the  PVT  Data 

In  references  [1,10,11]  and  several  other  publications  of  this  laboratory 

considerable  attention  has  been  given  to  the  determination  of  the  volume  of  the 

sample  holder,  which  is  of  primary  importance  in  the  measurement  of  the  density. 

The  results  of  several  workers  over  a  period  of  years  indicates  that  we  can 

determine  this  volume  with  an  accuracy  of  about  0.1%.     The  uncertainty  in  the 

3 

external  volumes  connected  to  the  sample  holder  is  estimated  to  be  0.01  cm  .  The 
effect  on  the  density  of  this  uncertainty  varies  from  0.036%  for  the  room  temper- 
ature gas  data  to  a  negligible  amount  for  low  pressure  liquid  data.  Corrections 
made  to  the  sample  holder  volume  for  pressure  and  temperature  effects  are  estimated 
to  add  several  hundredths  of  one  percent  at  the  highest  pressure  and  lowest 
temperatures.     The  volume  of  the  22  £  glass  bulb  is  known  to  within  0.0A%.  The 
accuracy  of  the  dead  weight  pressure  gage  is  0.01  -  0.02%,  and  errors  due  to 
this  source  are  negligible  in  the  range  of  the  present  data.     Temperature  measure- 
ments had  precision  and  reproducibility  within  0.001  K.     However,  the  overall 
accuracy  of  the  potentiometer  used  leads  to  uncertainties  in  the  absolute 
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temperatures  which  vary  from  0.002  K  at  50  K  to  0.028  K  at  room  temperature.  From 
the  above  considerations  the  overall  maximum  uncertainty  varies  from  about  0.1% 
for  the  low  temperature,  low  pressure  liquid  data  to  about  0.17%  for  the  high 
pressure,  room  temperature  gas  data.     The  experimental  precision  is  about  0.02% 
in  density. 

For  the  purpose  of  this  report  it  was  considered  most  impoitant  that  the 
new  data  show  no  appreciable  systematic  deviations  from  the  data  of  [1].  For 
this  reason,  on  almost  every  experimental  isochore,  one  or  more  points  were 
measured  at  pressures  within  the  range  of  the  data  of  [1]  and  comparisons  were 
made  with  the  earlier  PVT  surface  representation.     In  this  way  the  compatibility 
of  the  two  data  sets  was  monitored  during  the  course  of  the  measurements. 

In  recent  PVT  measurements  on  parahydrogen  [13]  the  sample  holder  had  been 
subjected  to  pressures  as  high  as  850  bar.     The  volume  was  observed  to  have 
expanded  inelastically  by  about  5%.     In  the  present  work,  the  above  compatibility 
measurements  indicated  that  the  volume  underwent  further  "slippage"  by  small 
amounts  on  three  occasions.     Each  change  could  be  correlated  closely  with  some 
of  the  highest  pressures  attained  during  the  work.     The  only  reasonable  conclusion 
is  that  the  elastic  limit  of  the  sample  holder  occurs  at  a  pressure  of  about 
800  bar.     The  first  16  experimental  runs  correlate  well  with  the  data  of  [1]  using 
the  initial  volume  calibration.     The  next  four  runs  show  an  average  systematic 
deviation  from  the  earlier  data  of  0.16%.     After  run  20  the  deviation  averaged 
0.22%,  and  after  run  29  the  deviation  increased  to  about  0.72%.     The  volume  of 
the  sample  holder  was  adjusted  by  the  above  amounts,  and  the  corresponding 
density  adjustments  have  been  incorporated  into  the  data  given  in  table  I. 

The  above  uncertainties  apply  to  the  experimental  data.     The  PVT  surface 
representations,  discussed  earlier  in  this  section,  have  been  incorporated  into 
a  computer  program  used  to  interpolate  density  and  to  calculate  the  derived 
thermodynamic  properties.     The  last  column  in  table  I,  expressed  as  percent 
difference  in  density,  indicates  how  well  this  program  reproduces  the  experimental 
data. 

3.4    Comparisons  With  Other  Data 

The  present  data  have  been  compared  with  the  oxygen  PVT  surface  given  in  [1]. 
The  56  points  at  pressures  less  than  350  bar  exhibited  an  average  deviation  of 
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+  0.04%  in  density  from  our  earlier  surface. 

Comparisons  with  earlier  published  data  at  pressures  less  than  330  bar  have 
been  given  in  [1]  and  are  not  repeati^d  here.     Streett  and  Sagan  [14]  have  published 
more  recent  densities  on  six  isotherms  between  96  and  250  K  at  pressures  to  684  atm. 
They  calibrated  the  volume  of  their  apparatus  by  comparing  their  results  with 
ours  from  [1]  at  low  pressures  at  100  K.     Thus  the  results  of  the  two  laboratories 
should  be  compatible.     The  differences  between  their  experimental  results  and 
the  values  interpolated  from  our  PVT  surface  are  shown  in  figure  4.     The  agree- 
ment between  the  compressed  liquid  data,  96  -  110  K,  is  seen  to  be  good,  with 
perhaps  a  slight  systematic  trend  with  pressure.     The  compressed  fluid  data 
between  170  K  and  250  K  agree  less  well.     These  differences  may  be  due,  as  they 
stated,  to  the  thermal  expansion  correction  applied  to  the  volume  of  their 
sample  holder.     Their  container  is  made  of  maraging  steel,  for  which  the  thermal 
expansion  is  only  approximately  known  at  low  temperatures.     Since  the  data  sets 
were  forced  to  agree  at  100  K,  the  largest  disagreement  would  be  expected  at  the 
highest  temperature.     In  addition,  our  own  data  has  a  larger  uncertainty  at  the 
higher  temperatures  due  to  the  larger  effect  of  the  corrections  for  the  external 
volumes. 

The  vapor  pressure  equation  used  here  is  a  refit  of  Goodwin's  equation  [7] 

on  the  IPTS-68  scale.     It  has  been  extensively  compared  with  the  most  recent  data 

and  with  other  equations  by  Wagner,  et  al.   [15].     The  agreement  is  quite  good  for 

temperatures  above  85  K.     However,  equations  fit  to  the  older  data  (pre  1968) 

exhibit  deviations  from  the  latest  data  which  approach  a  maximum  of  0.15%  at  70  K. 

The  newest  data  were  measured  with  thermometers  calibrated  on  the  IPTS-1968 

temperature  scale  while  the  older  data  were  converted  to  this  scale  by  means  of 

published  conversion  tables.     The  systematic  chronological  difference  may  suggest 

that  there  is  a  small  incompatibility  between  these  two  methods  of  arriving  at 

IPTS  1968  temperatures.     Prydz's  fit  of  Goodwin's  equation  used  a  value  of 
2 

148  N/m    for  the  triple  point  pressure,  while  the  present  version  uses  an  average 

2 

of  the  best  recent  experimental  determinations,  146.4  N/m  .     The  triple  point 
temperature  used  here,  54.359  +  .002  K,  is  that  measured  with  our  thermometer. 
It  agrees  with  the  accepted  IPTS  1968  value  of  54.361  K  within  its  uncertainty. 
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3.5    Thermodynamic  Properties 

Many  equilibrium  thermodynamic  properties  can  be  derived  from  the  PVT  surface 
by  means  of  well-known  relationships.     These  relationships  and  the  calculation 
techniques  used  here  have  been  given  in  [1],  and  they  will  not  be  repeated. 
Knowledge  of  the  PVT  surface  allows  the  calculation  of  the  isothermal  change  in 
a  property  with  density,  and  to  this  must  be  added  the  value  of  that  property  in 
the  ideal  gas  state  at  the  corresponding  temperature.     The  thermodynamic  properties 
of  the  ideal  gas  are  taken  from  Woolley  [16]  and  the  equations  used  here  are 
given  in  Appendix  B.     In  addition,  changes  in  properties  with  temperature  may  be 
calculated  via  specific  heat  data,  and  use  is  made  of  the  specific  heat  data 
from  [2,3]  on  a  particular  density,  28.687  mol/Jl,  to  allow  calculations  in  the 
compressed  liquid  without  the  necessity  of  crossing  the  vapor-liquid  boundary. 
The  results  are  tabulated  for  the  liquid-vapor  coexistence  boundary  in  table  Va 
and  along  isobars  from  1-1000  bar  in  table  Via.     The  same  properties  are  also 
tabulated  in  engineering  units  in  tables  Vb  and  VIb,  respectively.  Properties 
tabulated  include  specific  volume,  internal  energy,  enthalpy,  entropy,  specific 
heats  at  constant  volume  and  at  constant  pressure,  sound  velocity,  and  the  surface 
derivatives  (9P/3p)^  and  OP/9T)p. 

The  derived  properties  were  compared  in  [1]  with  existing,  published 
experimental  measurements.     Comparisons  here  are  confined  to  those  with  more 
recent  experimental  results,  measurements  at  pressures  greater  than  350  bar,  and 
regions  where  our  surface  representation  has  been  modified  substantially.  Goodwin 
and  Weber  [3]  measured  single  phase        data  at  19  densities  between  0.45  and  3 
times  critical  density.     After  deleting  one,  apparently  incorrect,  isochore 
and  several  points  near  critical,  the  remaining  131  data  points  were  compared 
with  values  calculated  from  the  PVT  surface.     The  average  of  the  absolute  values 
of  the  relative  deviations  was  0.89%.     Goodwin  and  Weber  also  estimated  the 
maximum  uncertainty  for  each  experimental  point.     If  we  divide  the  difference, 
I  calculated  minus  experimental  C^|»  by  this  estimated  experimental  uncertainty 
and  average  over  all  the  data,  the  average  is  1.05.     Thus  the        data  are 
reproduced  to  within  their  experimental  uncertainty.     For  the  data  close  to  the 
critical  point  the  differences  increase  to  over  20%.     This  is  not  surprising  since 
the  present  representation  corresponds  to  an  analytic  surface  which  cannot  lead  to 
accurate  specific  heats  in  the  near  vicinity  of  the  critical  point. 
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Calculation  of  the  entropy  of  the  saturated  liquid  at  the  triple  point 
begins  with  the  entropy  of  the  ideal  gas  at  160  K,  from  [15],  and  follows  a 
rather  complicated  path,  detailed  in  [1].     The  value  arrived  at  is  67.11  J/mol-K. 
This  value  may  be  compared  with  the  one  from  Giauque  and  Johnston  [17], 
67.10  +  0.15  J/mol~K,  found  by  integrating  their  specific  heat  data  for  solid 
oxygen  and  using  their  value  for  the  heat  of  fusion  at  the  triple  point.  This 
comparison  may  be  used  to  indicate  the  agreement  between  these  two  experiments 
and  the  third  law  of  thermodynamics.     It  also  serves  as  an  independent  check  on 
the  reliability  of  the  derived  properties  of  the  saturated  liquid.  Uncertainties 
in  the  enthalpy  and  internal  energy  of  the  saturated  liquid  may  also  be  estimated 
by  comparing  the  three  different  ways  of  calculating  the  heat  of  vaporization  with 
the  available  experimental  measurements.     This  is  done  in  table  VII.     Here  the 
AH  is  the  vapor  enthalpy  less  the  liquid  enthalpy  as  given  in  table  Va.  The 
agreement  with  the  quantities  TAS  and  the  value  of  AH  calculated  via  the  Clapeyron 
equation  indicates  that  there  are  no  appreciable  errors  in  the  vapor  pressure 
curve.     From  the  above  comparisons  the  uncertainty  in  the  enthalpy  of  the  saturated 
liquid  is  estimated  to  be  no  more  than  10  J/mol.    A  careful  consideration  of  the 
effects  of  the  PVT  surface  indicates  that  this  uncertainty  increases  to  15  J/mol 
at  a  pressure  of  800  bar.     In  the  supercritical  gas  phase  the  enthalpy  calculations 
begin  at  zero  pressure  with  the  ideal  gas  value,  which  has  negligible  uncertainty. 
At  300  K  the  uncertainty  increases  to  6  J/mol  at  a  pressure  of  200  bar,  10  J/mol 
at  400  bar,  and  16  J/mol  at  800  bar.     These  statements  of  accuracy  would  also 
apply  to  the  internal  energy.     Uncertainties  in  all  quantities  are  greater  in  the 
critical  region. 

Calculated  values  of  the  velocity  of  sound  have  been  compared  with  the 
experimental  results  of  Van  Itterbeek  and  Van  Dael  [18]  and  with  Straty  and 
Younglove  [4].     These  comparisons  are  shown  in  figures  5  and  6,     It  is  seen  that 
the  agreement  is  generally  good  at  supercritical  temperatures,  but  there  is  a 
systematic  trend  which  leads  to  differences  up  to  about  1%  at  350  bar,  the 
maximum  experimental  pressures.     This  trend  is  also  evident  in  the  liquid  where 
the  agreement  is  less  good,  eventually  reaching  3.8%  at  68  K  and  a  pressure  of 
900  bar.     The  velocity  of  sound,  W,  is  calculated  via  the  relationship, 
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w  = 


8P 
3T 


1/2 


(6) 


from  which  it  is  seen  that  this  comparison  constitutes  a  fairly  severe  test  of 
the  surface  derivatives.     This  is  especially  true  in  the  highly  incompressible 
liquid  phase  where  small  changes  in  the  volume  of  a  system  result  in  relatively 
large  pressure  changes.     Thus  small  systematic  errors  in  the  volumes  of  the  PVT 
system  could  lead  to  systematic  errors  in  the  surface  derivatives  used  in  (6) . 
Additional  errors  are  undoubtedly  introduced  by  the  necessary  analytical 
representation  used  for  ths  surface, 

4.  Summary 

Experimental  PVT  measurements  have  been  made  at  pressures  up  to  about  800 
bar.     The  data  were  represented  analytically,  and  the  resulting  PVT  surface  was 
used  to  derive  thermodynamic  properties.     The  uncertainties  in  the  experimental 
and  derived  properties  were  analyzed,  and  the  results  were  compared  with  other 
published  data  for  oxygen. 
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Appendix  A.     Parameters  for  the  Second  and  Third  Virial  Coefficients 
(low  density  region,  equation  (2)   in  text) 


(a)     Second  virial  coefficient,  in  (cm  /mol) . 
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(b)     Third  virial  coefficient,  in  (cm  /mol)  . 
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Appendix  B.     Fixed  Points  and  Phase  Boundaries,  Thermal 
Properties  of  Ideal  Gas  and  Real  Gas  at  STP 


(a)     Triple  Point; 


T^.  =      54,359  +  .002  K 

Pj.  =        0.001464  bar 

p. (liquid)     =        0.04083  mol/ cm 


(b)     Normal  Boiling  Point; 

=     90.188  K 
=1.0  atm  =  1.01325  bar 


(liquid)     =      0.03566  mol/cm^ 
p^(gas)  =      0.0001397  mol/cm^ 


(c)     Critical  Point; 


=    154.581  K 
=      50.43  bar 
P^    =        0.01363  mol/cm"^ 


(d)  Melting  Pressure:  (bar) 

P  =  Pfc  +  Pq  [(t/t^)""  -  1] 
P^    =    2672.27,     c    =  1.769 

(e)  Liquid-Vapor  Coexistence  Densities,  (mol/cm^) 

Pg^^dlquid)  =  p^  +  f  (T) 
Pg^^  (vapor)      =    p^  -  f(T) 

where 

PRD    =    Pc      ^1  -  T)  +  a^   (T^  -  T)^ 

T\(2j-i)e 


f(T)  =  p^ 


3         /t    -  t\( 
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=      1.811  3127  3    =  0.353 

=      2.775  1793  x  lO"''"  =    6.0A02  x  10~^ 

A^    =    -7.580  9A08  x  lO""*"  =    9.80  x  10~^ 

The  above  relations  were  used  from  150  K  to        for  the  vapor,  and  from 
128  K  to        for  the  liquid.     Below  these  temperatures  the  densities  were  found 
by  the  intersection  of  equations  (2)  or   (5) ,  respectively  with  the  vapor 
pressure  curve. 

(f)  Vapor  Pressure: 

ln(V/?^)     =    Ax  +  Bx^  +  CX^  +  Dx(l  -  X)^ 

X    =     (1  -  T^/T)/(l  -  T^/T^) 

A  =  7.797  7723 
B  =  4.577  3000 
C  =  -1.928  1264 
D  =  3.293  1232 
e    =  1.5 

(g)  Molecular  Weight  of  Oxygen:     31.9988  g/mol: 

(h)  Ideal  Gas  Thermodynamic  Properties: 

C°(T)  7  /T      /^  2  u 

^  J=l  S  (e"  -  1)2 


where  u  =  A^/T 

A^  =    -1.86442361  x  10^ 

A^  =      2.07840241  x  10 

A^  =    -3.42642911  x  10~ 

A,  =  3.50297163 

4  _ 

A^  =      2.05866482  x  10 


A^  =  -1.11035799  X  10 
6 

A^  =  2.08612876  x  10 

Aq  =  1.01894691 

o 

A„  =  2.23918105  x  10 
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At  T  =  55  K,  P  =  1  atm 

H°    =     49.718  J/g 
S°    =      4.8696  J/g-K 

(i)     Real  Gas  Thermodynamic  Properties  at  Standard  Conditions 
(T  =  273.15  K,  P  =  1  atm) 

H      =    248.07  J/g 
S      =        6.328  J/g-K 
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Appendix  C.     Brief  History  of  the  PVT  Sample  Holder 


The  PVT  sample  holder  used  previously  by  this  laboratory  has  now  been 

retired  and  replaced  by  a  new  one.     It  therefore  seems  appropriate  to  summarize 

its  history.     The  design,  fabrication  and  original  calibration  were  performed 

by  R.  D.  Goodwin,  and  the  descriptions  are  given  by  him  in  ref.    [10].  Briefly, 

it  is  a  heavy-walled  cylindrical  container  made  of  electrolytic  tough  pitch 

copper,  having  the  dimensions  2"  O.D.,  5/8"  I.D. ,  wall  thickness  11/16",  and 

length  8  1/2".     A  heater  wire  was  wrapped  around  the  cylinder,  and  a  platinum 

thermometer  well  was  drilled  in  the  top  end.     The  sample  cavity  (5/8"  by 

3 

approximately  5")  had  a  volume  of  about  25.85  cm    at  standard  conditions.  A 
stainless  steel  capillary  tube  (0.013"  I.D.)  was  used  for  filling  and  for 
communication  with  the  pressure  gauge. 

This  sample  holder  has  been  used  for  measurements  (in  chronological  order) 
on  P-H2   [20],  O2   [1],         [11],  CH^   [21],  P-H2   [13],  C^E^  [22],  and  the  present 
work  on  oxygen.     All  measurements  were  made  at  pressures  up  to  about  350  bar 
except  ref.   [13]  and  the  present  work.     Independent  volume  calibrations  from 

3 

the  first  four  references  above  indicated  an  average  volume  of  25.88+0.03  cm  . 
Later,  in  ref.    [13]  it  was  pressured  to  850  bar  and  the  volume  expanded 
inelastically  by  5.2%.     In  this  work  experimental  pressures  of  795-817  bar  were 
attained  on  several  occasions,  resulting  in  further  increases  in  the  volume 
totaling  0.7%.     Thus  we  conclude  that  these  measurements  define  the  elastic  limit 
of  a  vessel  of  these  dimensions  and  construction. 
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e  IV.     Parameters  for  Equation  (5) 
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TEMPERATURE  (K) 

Figure  2.     New  experimental  isochores  (horizontal  lines);  shaded  area  shows 
the  region  of  earlier  NBS  data. 
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TEMPERATURE  (K) 

Figure  3.     The  three  regions  for  representation  of  the  data. 
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TABLE    I.    PVT   DATA   FOR  OXYGEN. 


lOiH^.  TEMP. 


101 
102 
103 
lOlt 
105 
106 
107 
lOS 
109 
HQ 
111 

201 
202 
203 
20". 
205 
206 

301 

302 
303 
30". 
305 
306 
307 
308 


a2.o 

92.0 
96.0 
98.0 

100.0 

102 

lOit 

106- 

loa. 

110 
112 


123.0 
165.0 
170.0 
175.0 

lao.o 

185.0 


lltO.O 
175.0 
180.0 
190.0 
195.0 
200  .0 
2LQ.Q 
220  .0 


PRESS. 
BAR 

76.180 
300.250 
388  .  33  8 
".32.1JI<1 
1.75  .50  5 
518.591 
559. '»51 
60  1.  093 
6><3.136 
685. li.". 
726.553 

H2.672 
507.609 
560  .20  5 
612. ".sg 
66^.l29 
715.319 

52.20  3 
338.532 
377.032 
1.53.  07  3 
1.90  .68't 
527.  8'.5 
601.97 1 
671.. 862 


OENSITT  DIFF 
MOL/L  PCT 


TEMP. 

K 


37.298 
37.1<«8 
37.103 
37.083 
37.  061. 
37.01.7 
37.030 
37.011. 
36.999 
36.985 
36.972 

30. 370 
30.073 
30.051 
30. 029 
30.008 
29.989 

26.  81.9 
26.61.7 
26.625 
26.  581. 
25. 566 
26.51.8 
26.613 
26.1.81 


.08 
.05 
.05 
.05 
.05 
.05 
.01 
.02 
.02 
.03 
.03 

.05 
.02 
.01 
.01 
.01 
.02 

.01 

.02 
'.01 
-.01 
-.00 
'.01 
-.01 
-.00 


1.01 

112.0 

35.525 

32. 350 

-.02 

1.02 

132.0 

310  .".7  1 

32.151 

.01 

1,03 

138.0 

390  .  125 

32.108 

.01 

1.01. 

11.2.0 

1.1.2.  711. 

32.  083 

.01 

1.05 

11.6.0 

1,91.. 721 

32.060 

.01 

1.06 

150. u 

51.6.316 

32.039 

.01 

1.07 

151.. 0 

597.226 

32.018 

.01 

1.08 

158.0 

51.7.051. 

31.999 

.01 

1.09 

160.0 

672  .  661. 

31. 990 

.00 

1.1C 

165.0 

731.. 1)79 

31.967 

-.00 

501 

120.0 

h8.  85  1 

31.022 

.06 

502 

11.2.0 

312.253 

30.831 

-.00 

503 

11.1..  0 

335.610 

30. 817 

.01 

501. 

11.8. u 

3d  2. 17  3 

30. 792 

.00 

505 

152.  J 

1.2  8  .  38  9 

30. 769 

-.00 

606 

156.0 

1.71.. 261. 

30.71,7 

.01 

507 

150.0 

519.695 

30.727 

.02 

605 

165.0 

575.657 

30  .  701, 

.  02 

609 

170.0 

631  .  33  3 

3  0.681 

.02 

510 

175.0 

685.31 3 

30. 660 

.01 

501 

130.0 

392.1)70 

36. 527 

-.03 

602 

102.0 

1.23.61.1 

36.  50  7 

-.03 

503 

101.. 0 

1,55.  075 

36.588 

-.02 

fcOi. 

109.0 

51,7.097 

35.556 

-.02 

t06 

112.0 

529. U7  3 

35.527 

-.00 

506 

116.0 

70  7.59  3 

36.500 

.01 

701 
702 
703 
701, 
705 
705 
707 
708 
709 
7  10 
711 

801 
802 
803 
601, 
905 
805 
807 
808 
809 
810 

eii 

812 

901 
902 
903 
901, 
905 
905 
907 
908 
909 
910 

1001 
10  02 
1003 
1001, 
1005 
1006 
1007 
1008 
1O09 
1010 
1011 
1012 
1013 


106 
108 
110 
112 
111, 
116 

lie 
120 
122 
121. 


130. 

110' 

112, 

111,. 

116. 

118. 

120. 

122. 

121,. 

126.0 

128.0 

130.0 

112.0 
116.0 
118.0 
122.0 
126.0 
128.0 
130.0 
132.0 
131,. 0 
136.0 


115. 
122. 
121,. 
125. 
128. 
130. 
132. 
131,. 
136. 
138. 
11.0  . 
£1.2, 
11.1., 


PRESS . 
BAR 

280.935 
399.009 
1.57.  370 
^7l..975 
512.859 
550.772 
598.902 
526.757 
661,. 302 
701.61.3 
738  .61.1 

19  9.  95  8 
376.529 
1,13.1,1.7 
1,50.157 
^96.553 
523.196 
559.255 
596.111 
530 .593 
656.037 
701.137 
735.965 

323.057 
392.725 
1,27.235 
1,95.91,3 
563. 733 
697 . 31 9 
630.732 
563  .  97  2 
696.  971. 
729.  71.0 

295.290 
392  .50  3 
1.21.. 705 
1.56.669 
1.88  .  550 
520  .  211. 
551.695 
583.070 
511.. 1.1.9 
61.5.350 
576.077 
706  .631. 
737.  12  3 


OENSITY 
MOL/L 

36. 061 
35.999 
35.962 
35.966 
35. 950 
35.935 
35.921 
35.  1507 
35.891. 
35.881 
35.869 

35.527 
35.1.18 
35.1.01 
35.395 
35.  369 
35.351. 
35.  31.0 
35. 327 
35.311. 
35.301 
35.289 
35.278 

31..  836 
31.. 800 
31.. 783 
31.. 753 
31..  725 
31..  711. 
31.. 701 
31..  690 
31..  679 
31.. 667 

31.. 132 
31..  081 
31.. 065 
31..  051 
31..  037 
31.. 021. 
31.. Oil 
31.. 001 
33.989 
3  3. 97  8 
33.957 
33.956 
33.  91.6 


OIFF 
PCT 

.01 
.01 
-.01 
-.02 
-.03 
-.03 
-.02 
-.01 
.01 
.02 
.03 

-.05 
-.06 
-.06 
-.05 
-.01. 
-.03 
-.02 
-.01 
.01 
.03 
.  01. 
.01 

-.07 
-.06 
-.05 
-.03 
.00 
.02 
-.00 
.01 
.01 
.00 

-.06 
-.0<. 
-.03 
-.02 
-.00 
-.01 
-.00 
-.01 
,00 
.00 
.01 
.00 
-.00 
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li'jLS    1.    PVT    Oalft  FOR  CXYGEN. 


N  T  . 

T  t  M  P  • 

tss  * 

DENSITY 

OIFF 

K 

BAR 

MO  L  /  L 

PCX 

1 1  C  1 

12  0*0 

2  7  5  *  5  9  -J 

3  3.478 

•  05 

113  2 

128*0 

W  J  J  ,  1 2  7 

3  3.413 

.01 

110  3 

13  0*0 

i  J  *  1 5  9 

3  3  *  39b 

•  02 

1 1  0 

132*0 

**6 0  ■  12  1 

3  3. 385 

•  01 

110  5 

15^*0 

*♦  8  9  .  9 1 1 

^  ^*  7C n 

•  01 

1106 

1  36  •  0 

519*533 

3  3.  36  0 

•  00 

110  7 

136*0 

5*4 1  *  9*  7 

3  3*348 

_ 

•  00 

lice 

l-»0.0 

577  *  760 

33, 335 

•  00 

1109 

l't2.0 

606  *  90 1 

33*  324 

•  00 

1110 

It't  •  0 

6  35*90'* 

3  3*313 

•  0  1 

1 1  i  1 

li+b  i  0 

•  01 

1112 

1   8  •  0 

3  3. 293 

*  0  2 

1113 

15  0*0 

721.813 

3  3.283 

•  01 

1114 

132*0 

7h  9 . 99  0 

3  3,274 

•  02 

1  Z  0  1 

124.0 

26  7  *  85  6 

3  2*853 

•  05 

1 2  C  2 

132*0 

38  2* 118 

3  2  *  76  9 

,  0  3 

12  0  3 

136*0 

'+3  8  *56  5 

3  2  *  761 

* 

•  01 

12  OU 

138*0 

'♦66*53  2 

3  2  .  74  9 

•  C2 

12  05 

m  0  •  u 

'♦9^*527 

3  3*  737 

•  01 

12  06 

l'*2  •  0 

52  2  *25'* 

3  2,726 

•  01 

1207 

32, 714 

•  00 

1208 

l'«6*0 

577, 2oZ 

32,  70  3 

•  U  0 

12  0  9 

1<*8  •  G 

60    *  27  8 

3  2 ,  692 

*  u  0 

1210 

15  0*0 

6  3  1 .   S  1 

3  2, 662 

•  00 

1211 

152*0 

658.633 

3  2 ,  67  3 

•  0  0 

1212 

15^*0 

665.502 

3  2 ,  663 

*  01 

IZ  13 

156*0 

712.3; 3 

3  2. 65  3 

*  u  0 

1  2 1** 

158*0 

7  3  8 . 96  8 

3  2*644 

* 

*  01 

13  01 

128*0 

250  .  St*  3 

32, 141 

*  03 

13  02 

l-«0  •  0 

mc  •  !<♦  8 

32.052 

* 

.  02 

13  03 

l'*2  *  0 

'♦36  *25  2 

32.  0(*1 

* 

,  0  3 

130'* 

IwV*  0 

»t62  •  35  9 

32. C29 

■ 

•  01 

13  05 

1^6  *  Ci 

i*8  8  .  32  9 

3  2*017 

•  02 

.01 

13Q7 

150*0 

539.820 

31.995 

.01 

:3oa 

152*0 

565. i*!  1 

31. 985 

•  01 

1309 

15*.. 0 

590  .833 

31.975 

•  01 

1310 

156*0 

615.990 

31. 964 

•  01 

1311 

15-)*0 

6'»1.135 

31, 954 

.00 

1312 

160.0 

666.2^  7 

3  1 .  94  5 

•  01 

1313 

165.0 

728.1*26 

31.92  3 

.00 

luOl 

136.0 

233.9=4 

31.361 

,03 

I'tOa 

l<*<t.  0 

382.3^3 

31.306 

•  02 

1'403 

1(*6*0 

(♦06.  bi<* 

31*  294 

•  02 

ll«0^ 

l'*8.0 

'♦31 .046 

31*282 

•  02 

1U05 

150.0 

'♦55.293 

31.27  0 

.02 

IWOb 

152*0 

479.333 

31.259 

.02 

1*»07 

15U.0 

503,236 

31.249 

•  02 

1^08 

156.0 

527.173 

31.239 

*  01 

l*tC9 

158.0 

551  .  00  7 

31.229 

•  00 

I'^IO 

160.  Q 

674  .  60  2 

31.219 

•  00 

l*tll 

165*0 

633.230 

31, 196 

•  01 

1^12 

170.0 

691 .  344 

31, 174 

•  01 

1U13 

175.0 

748.566 

31.  153 

•  01 

n  C  M  C  T  T  V 

OIFF 

K 

BAR 

MOL/L 

PCT 

1501 

*  a?  7 

•  0 

158*  J 

f  1  S  '  ?i  u 

7Q*  ftAft 

*  04 

15  Cl  3 

16  0*0 

70  fc7C 

•  02 

*»'  6  *  96  8 

7Q  ^77 

*  0  2 

15  05 

170*0 

15  C  6 

175  •  0 

568  .50'. 

79*  601. 

'  ni 

15  07 

1  fl^ '  n 

ci  0  *  1 ^  ^ 

7q' CA  ^ 

?Q 

*  n 

•  01 

15  08 

6  6  8  .  1 2 

•  01 

1  90  * 

29  5^^ 

•  02 

1610 

195.0 

765.1.0  9 

29. 526 

•  02 

J 7n  '  f 

?7A  '  ?fli 

•  06 

1  f, 

17^  *  f 

t>1h  7 

27*  95I 
* 

•  06 

1  f,  nf 

Zf c '    r  c 

2  7.  931 

•  05 

1  «n '  n 
1  fl^ '  n 

27.  909 

•  0  ^ 

7ft 5 

2  7. 689 

•  03 

1  as  *  n 

•  03 

1  f.n7 

3  1  ^  '  r 

ft?L     fcA A 
V     7  1^ 

2  7. 932 

•  03 

If.  nA 

71 7  •  39 1* 

2  7.798 

•  03 

16  09 

220*0 
* 

795  •  9'. 

27. 766 

•  (*4 

1701 

156.  0 

302.91.7 

2  8.761 

- 

•  01 

2  3.712 

•  01 

wni 

1  7n  *  n 
170.0 

*.35.  398 

2  8(  688 

•  03 

1  7n 
1  7n^ 

■  175.0 

*«  8 1  •  9b  *♦ 

23.665 

•  03 

'■'^  ■  J 

528.119 

28. 61m 

•  0<* 

1  7nh 

573. 9b  t. 

2  8.62'. 

•  03 

1707 

190.0 

619.  36'. 

2  6.601* 

•  03 

1  7  n» 

195.0 

2  8  .  56  6 

•  0<* 

17  no 
17  09 

200  .0 

7  n  0    Q  t  ft 
r  U  8  .  Ob  U 

2  6.566 

•  01 

17  10 

210.0 

796.22  8 

26 .  Sit* 

•  0  0 

leoi 

80  0 

32".  3S1. 

39  755 

•  03 

isoa 

82.0 

375  .972 

38.  729 

.03 

1803 

8'..0 

'.27.6b7 

38.705 

.03 

leo". 

86.0 

■.79.192 

38.683 

.03 

1805 

88.0 

530  .306 

36.663 

.  02 

1806 

9  0.0 

581.836 

38.6'.'i 

.01 

1807 

92.0 

631.  50  7 

38.627 

.02 

1808 

91.. 0 

631.525 

36.611 

.01 

1909 

96.0 

730.995 

38.595 

.01 

1810 

98.0 

779.  77  3 

36.580 

.01 

1901 

78.0 

155. 952 

38.  272 

.03 

1902 

66.0 

351  .6911 

38.152 

.C 

1903 

38  .  0 

<<00.622 

36.  129 

.03 

190't 

90.0 

l«'<9.  OW  3 

33.107 

.03 

1905 

92.0 

1.97. '.67 

39.  087 

.03 

1906 

9<..0 

5'.5.'.92 

38.068 

.03 

1907 

96.  0 

592.523 

36. 050 

.02 

1908 

98.0 

&l|Q.05'< 

38.035 

.02 

1909 

100.0 

696.937 

39.019 

.02 

1910 

102.0 

733.'.  1.3 

38.005 

.01 

1911 

lOit.a 

779.570 

37. 991 

.01 
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T fl BLti    I  • 

p  \jj    CAT  A 

FOR  OXYGEN. 

I  DE  N T 

t  TEMP. 

PRESS • 

OENSITY 

OIFF 

MOL/L 

PCT 

zoai 

30  .0 

128.897 

3  7.  87i( 

-.02 

2002 

90.0 

36'.. 155 

37.729 

-.  03 

20  0  3 

92.0 

^♦1  0  •  68  9 

37. 706 

-.03 

9^  •  0 

^♦5  7 .  35  1 

37.686 

-.03 

20  05 

96 . 0 

503.707 

37. 668 

-.02 

20  06 

98*0 

549.620 

3  7. 65  0 

-.02 

20  07 

1  3  0  •  0 

595.295 

37.633 

-.02 

2  0  0  8 

10  2.0 

b**  0.521 

37. 618 

-.01 

20  0  9 

1  O^*  •  0 

6  3  5  .  *♦  7  9 

37.603 

-.00 

2010 

106*0 

7  29.953 

3  7.  583 

.00 

2011 

10  8*0 

77  3.981 

2012 

110.0 

81  7.66 -i 

37.562 

.02 

2101 

74  » 0 

465.025 

39.969 

.  04 

2102 

76.0 

52  3  . 44  0 

39. 946 

.  04 

2103 

7  6.0 

58  1  .  75  4 

39. 925 

.05 

2101* 

i  0  •  0 

3  g  ^  55  3 

39.  905 

.05 

2105 

6  96. 976 

3  9.  887 

.05 

2106 

8^  *  0 

39.869 

.05 

2107 

86  •  0 

609.  bb  7 

39.  85  3 

.05 

22  01 

7**  0 

339  426 

3  9.406 

.02 

2202 

76,0 

365. 006 

39.377 

.02 

2203 

78.0 

420  .452 

39. 351 

.02 

7  5  •  49  0 

39.328 

.03 

H?  '  n 

39. 306 

.03 

22  06 

39.286 

.03 

22  0  7 

86.0 

6  3  9  •  13  6 

39.269 

.ik 

39.251 

.04 

2209 

90.0 

71,5, 927 

39.235 

.  04 

2210 

92.0 

798.639 

39.  219 

.05 

* 

27.084 

-.02 

77  n? 

1  7  1 '  n 

3  2  1  0  0  9  3 

27.  059 

-.01 

?7  n  1 
?7  nf 

1  ftn  n 
1  rt^  n 

27.013 

.01 

26. 992 

.01 

2305 

190  0 

'*90   93  7 

26.973 

.  02 

23  06 

195.0 

61 9 • 75  9 

26. 953 

.02 

2307 

200  *0 

658.576 

26. 935 

.03 

2308 

210  .  0 

635.1(15 

26.902 

.03 

2309 

220  .0 

710.925 

26.  669 

.05 

2310 

230  .0 

71".. 992 

26. 938 

-.00 

2t.01 

165.0 

19'..ul.8 

25. 116 

-.04 

2'*02 

195.0 

392.311 

24.986 

-.02 

2it03 

2Q0.0 

•tZh.SSl 

24.968 

-.00 

2U0'* 

210.0 

'•39.119 

24.934 

.00 

2*t05 

230  .0 

615.355 

24.  872 

.01 

2^06 

2itO*0 

677.533 

24.843 

.02 

25  01 

170.0 

ia't.862 

23. 796 

-.05 

2502 

210.0 

'(15.934 

23.642 

-.03 

2503 

220.0 

1(72. 1(09 

23.611 

-.02 

250it 

230  .0 

528.20"( 

23.591 

-.01 

2505 

2*40.0 

583.  33  3 

23. 553 

-.01 

2506 

250.0 

638.015 

23.  525 

.00 

25  08 

270  .0 

71.5. "(115 

23.472 

-.01 

lOtNT. 

TEMF. 

Olf  F 

K 

•)AP 

KJL/L 

PCT 

26  01 

5  () .  w 

172  477 

4  "    93  3 

,  ^ 

2602 

60  .  u 

237. oi6 

4:.  996 

.ul 

26  03 

64. C 

366.14  3 

4  0.  92  6 

.02 

26  04 

66.0 

430  .  tt-)l 

'  ^  T 

26  06 

7  0.0 

559.035 

26  0  7 

7  2.0 

622.911 

40  ,  72  6 

.  u  3 

26  0  8 

7  4  .  u 

685.339 

4  0.734 

26  09 

70 .  u 

7'(  7  .  4 5  0 

4  0.695 

.  04 

27  01 

2  0  0  .0 

266.302 

21.  10  7 

-.  u6 

27  0  2 

2  30  .0 

393.631 

21.016 

27  0  3 

2  4  0  .0 

442.133 

-02 

2704 

250  .0 

496  .  Ufa 

20.965 

-.04 

2705 

260.0 

52  7  .  86  9 

2  0.  9>.  1 

-.02 

27  06 

2  70  .0 

57  0.0^2 

2  0.916 

27  0  7 

2  3  0  .  u 

61 2 . C4  7 

2  0. 992 

-.02 

27  08 

290  .0 

653.693 

2  0.669 

-.02 

27  09 

3  0  0  .0 

694 .934 

2  0.846 

-.01 

2801 

220.0 

46  3  .  33  2 

2  3. 552 

"'  -  I 

2602 

2  3  0  .0 

524.235 

2  3. 622 

-.  u  3 

26  03 

2'(0  .  C 

5  79.25  9 

2  3.494 

- .  0  £ 

28  04 

25  0  .0 

63  3  ,  ct  9 

2  3.467 

-.01 

2901 

130.0 

332.4^7 

25.345 

-.03 

29  02 

185 .  u 

369 .117 

2  5.  82  4 

-.03 

2903 

190.0 

40  3  . 3b  0 

2  5.  604 

-.03 

29  04 

195  .  0 

438,^98 

25.785 

-.01 

2905 

2  0  0  .0 

47  3  .41  2 

2  5.  766 

"*n' 

2906 

210.0 

542.5-5 

2  5. 732 

-.Cm 

2907 

220  .0 

61 C . t2  4 

2  5.700 

-  .  w  I 

2909 

2  3  0  .0 

67  7. 690 

.00 

2909 

240  .0 

744.415 

25.640 

-.01 

2910  , 

250.0 

80  5  .94  7 

25.612 

-.03 

3101 

210.0 

353.  12  0 

22.231 

.02 

3102 

220  .0 

402.52  7 

22.201 

.03 

3103 

230  .0 

451. 60 1 

22.  172 

.04 

3104 

240  .0 

499. 994 

22.  144 

.04 

3105 

250  .0 

543.041 

22.119 

.02 

3106 

260  .0 

595  .  71  3 

22. 094 

.  02 

3107 

270  .0 

642.  83  3 

22.069 

.03 

3108 

280  .0 

689 .464 

22.  046 

.01 

3109 

290  .0 

736. 753 

22.022 

.01 

3110 

300.0 

710.937 

21.998 

.  0  1 

3201 

230  .0 

3'(5.743 

19.60  0 

-.01 

3202 

240  .0 

383. 5b9 

19.676 

-.00 

3203 

250  .0 

421 . 128 

19.650 

-.01 

3204 

260  .0 

458.390 

19.627 

.01 

3205 

270  .0 

495.379 

19.604 

.01 

3206 

290  .0 

666.539 

1 9. 458 

.  02 

3207 

300  .0 

604  .63  7 

19. 437 

.01 
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TABLE   I.   PVT   DATA   FOR  CXYGEN. 


lOENT.  TEMP. 

K 

l<>6ai  100.0 

11.602  102.0 

1<>603  10<<.O 

IhbO'f  106.0 

1<.701  230  .0 

m7  02  2'»0.0 

1'.703  250.0 

11.70't  250. U 

1'.705  270  .0 

1<<706  280.0 

1'.707  290  .0 

1<.70S  300  .0 

I'tam  250  .0 

11.802  260.0 

11.803  270  .0 
11.801.  260.0 

11.805  290  .0 

11.806  300  .0 

11.901  250  .0 

11.902  260  .0 

11.903  270  .0 

16001  IhO.O 

15002  180.0 

15003  190.0 
150  01.  200  .0 
15005  210.0 
15005  220.0 

15101  210.0 

15102  220.0 

15103  230.0 
15101.  21.0.0 

15105  250.0 

15106  250.0 

15107  270.0 

15108  290.0 

15109  290.0 

15110  300.0 

15201  96.0 

15202  90.0 

15203  98.0 
15201.  106.0 

15205  86.0 

15206  9l>.0 

15207  102.0 

15208  98.0 


PRESS.  DENSITY  DIFF 
BAR  MOL/L  PCT 


336.1.27 

36.391 

- 

.05 

377.166 

36.  370 

.01. 

1.17.667 

35. 351 

.01. 

1.57.658 

36, 333 

.01. 

316.385 

18.675 

.02 

35  0  .  86  8 

18. 651 

.00 

395  .11  3 

19.527 

- 

.  01 

1.19.01.8 

19.601. 

* 

.01 

1.52.799 

18.581 

■ 

.00 

1.86.317 

18. 558 

.02 

519.  551. 

18.537 

.  0  1 

552  .59 1 

19 . 516 

.  00 

318.318 

16.570 

.00 

31.5.832 

16.550 

.00 

373.175 

16.529 

.00 

1.0  0  .  31.  7 

16.  510 

.  0  1 

1.27  .313 

16.1.91 

- 

.00 

1.51.. 11.5 

16.1.72 

.01 

699.1.39 

21..  210 

.  06 

71.6.  765 

21..  181 

- 

.01 

803.057 

21..  158 

■ 

.00 

o5  .  00  0 

26.91.6 

.02 

382 . 73  5 

25. 720 

■  01 

1.59.50  7 

26.679 

.  01 

535.1.1  1. 

26.51.2 

.01 

610.151 

26.608 

.01 

683  .  70  9 

26.576 

.02 

183  .  75  2 

15.188 

.09 

207.  85  5 

15. 159 

.08 

231  .  801. 

15.  11.8 

.07 

255.593 

15.128 

.  06 

279.256 

15. 109 

.  01. 

302  .  761. 

15. 089 

.05 

325.113 

15.070 

.  01. 

31.9.311 

15. 052 

.06 

372  .35  2 

15.  031. 

.05 

395.275 

15.015 

.01. 

170.593 

37.295 

.05 

259.91.5 

37. 237 

.06 

1.36.920 

37.  11.6 

.  06 

510.211 

37.079 

.  01. 

170.171 

37.296 

.  06 

31.8.1*10 

37.188 

.07 

621.. 059 

37. Ill 

.05 

1.36. d77 

37.  11.6 

.  05 

TA13I.E  II.  PARAHETERS  USED  IN  EQUATIONO),  HUH  P  IN 
aiMOSPHERtS,    OENSII*    IN  MOL/Cm'. 


T=126 

-.736769b373E«(i'. 
T  =  130 

-.690lt662570£tO'. 
T=132 

-.  39270?!.  itSIEtOi. 
.2902875300E»10 


.86l3573588Et0b 
.81'.9I1075bb£»06 
.i.385Jl.730  7t»0b 


. 3520273723E»08 
.337l7ll3b59e»08 
.159536952bE»0e 


.'.812«019'.OE«09 
.i.6b2beb679E»<l9 
.956397b2b7E»0') 


T  =  13l. 

-.  3919936983E»0i. 
.232i«207873E«10 


.".SltSaSlSObE^Ob 


. 175b3b9095£»0» 


.li.Si.lb35i.5E»09 


T  =  13b 
.1585355329£»(i'. 
.9123'.08719£»10 


.2828579'.79E»0b 


.193I.5".7989E»0b 


.bb90116927E»IJ9 


T  =  138 
.'.15b71292i.E»03 
.73375b2395EH0 


,  1178418535Ef0b 


. 10b272bb77et08 


.i.bi.l52l929E»09 


T  =  1<.0 

.  l9bi»22i.(153E»Ci. 
.935b7U3017E*10 


.3289a23003E»0b 


. 21350l57bOE»08 


.  70i.2983'.80E«09 


.  203'.302<57E*0'. 
.9570130951EH0 


-.3i.2<.i20?2t£*0b 


.2220127022E 


.72bOI.07^2aE»09 


1  =  11.1. 
.2bl57l)0»71£tii". 
.107bb253ijlE»ll 


.'(32b'.7b92l.E«ob 


.27351S7bO"tEt08 


.85'.287b62'.E«09 


T  =  l".b 
.15b557i.92  3£»0'. 
.90b5'.78910E«10 


-  .  26257i.8i.79£»06 


.X9307809b2E»lle 


.6b232b3blOE»09 


.11127i.3799£»Ci. 
.6293blbJ79£*10 


■.2173'.fa3702E«0b 


.157b8'.0531E»0e 


.57b2i.590e3E»09 


T  =  150 
.82b97028b'.£*03 
.7789i.2'.170£»10 


.  175b-('.9a9<.E*0b 


.13l.83e232be 


.5200178370E»09 


T=152 
.bl8e975595Et03 
.7  325o38bb2£*10 


-.I'.3".7098b9£f0b 


.  Ilb0b".7017£: 


.i.7097925'tOE«09 


7  =  15". 
.E2897b8507E»03 
.  70225emb8£»10 


-.  127957i.957£*Cb 


. lt59903351E» 


.i»'.1535".b52E*09 


.67i.33buG53£H(J 
.  315^978307£»2(! 
.  152<.190939E»27 


.51i5507258'.EH3 
.25b325031bE«22 
.2b'.79b9i.'.5£»28 


.lGe037bbb3£«07 
.  l'.abblbli.5£«lb 
.  l'.".9822i<b'.E»2'. 
.2t9311i291E»29 


.271bb35793E«08 
.26b'.5913l2E>ie 
.5b968297i.0E»25 
.12lb9b0922E*30 


-.10588a3857E»ll 
-.3577b305".lEt-19 
-.l'.39072399£t25 


.2759S0bbb9E*13 
.1777591209E1-21 
.7i.65939110E»25 


. 1 080117302E»07 
.l.'.8  3l)29b8l.E»l5 
.58321l7297£t22 


.52b8701i.l7E»08 
.l.8570898'.0E»17 
.1209925318E*2i. 


-.ia90592975E*10 
.  lb77099322EH8 
.  20933011b7Et2l. 


.2bl003bO'iOE*12 
-.118bbbO5O9E*20 
-. 13150 2b311E»25 


.  105't70b897E»07 
.109b9bb887EH'. 
.5205i.0007i.£»21 


. 3b27311635E*0  8 
.1023579i.20E»lb 
.l".029b5357E«23 


-.132i.2'.1328£H0 
. 710837018bE»18 
.mi.i45b50b7E»2i. 


.2239i38337E«ll 
-.l.021027775E*20 
-.22b73559i.2E»25 


.102".llb979E»07 
.396b53b5'»9E»l'. 
.  l'.51bOb3bOE*22 


.358139b590E»08 
. 76163bl990E»lb 
.32b20'.3'.55E«23 


-.b850119223EH0 
-.".91'>25m30£»18 


.1331290a'.9E*l3 
.1395b0151bE*20 


. lC052l82blE«07 
.  15238i.3b3'tEH5 
.2238957<.31E»21 


.^6^5".5^6b^E♦08 
.1082257802E«17 
.15390b6797E»22 


-.5b8'.977727EH0 
-.37ai79b517E*ie 


.107912bb29E*13 
.1058a9b80aE*20 


.9732a'.5193E»0b 
.l2l5153b'.7E»15 
. Ib7903b013£»21 


.U5202bll92E«0e 
.8l.82227839E»lb 
.  ll".5l.lb312E»22 


■.33'.2bb5i.57EH0 
-.l<.00a38bo0E«18 


.;b80bl50e9£*12 
.3538278b7bE»i9 


.9'i00353799E»0b 
.5757585239E*!'. 
.5207081623E»20 


.39'.5905338E»08 
.35bl296bl5E»lb 
.3355006091E»21 


-.e3079b5395E*09 
-.b'.52078295E»lb 


.llb0b5115"tEH2 
.3bi»5173359E«17 


.9038192729E«0b 
.9bi.bb79901E»13 


.317b803930E«a8 
.393b350i.i.7E»15 


.92310't9270E«09 
.7i.i.bb2i.303e»16 


.1220i»t333bE*12 
.5029915<.b7E»17 


.  S77858'.525E«0b 
.  9e9'»'.9'«509E«l3 


.3201B23518E«0S 
.|.165569753E»15 


-.1000'.bbaiibE»10 
-.797i»3b0910E»lb 


.1282735705EH2 
.572b853b8bE»17 


.8522529551E»0b 
.101150i.3b9£»l'. 


.321325b029E»08 
.'.3002589b2E»15 
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TAdLL  II.  PifiafE  TERS  USEU  IN  tUUATIONtJ),  WITH  P  IN 
iTMU'iPHERcS,    UcNSITr    lU  MOL/CM'. 


-.l56356>.301c.»17 


.2^993■j^965E*l2 
.13016b3bl5£»lB 


. 8303852338£f06 
. 1766b991b3E*lt 


.3l.596299'.3E  +  08 
.75951b8216Etl5 


.9'>'«'j75GS19£K;« 
.  21987b8-i'»3i.»lb 


.2897  j3i.l57E*ll 
.2b00bb0299E*17 


.  7727867'»77£t06 
.217bfa7ai'.lEH3 


.2779026a25E«08 
.be29899eb2Etl'. 


.iiCi  7  73i.52£*lC 
.i«7i.l3910i)7E»17 


.'t95i.l63221£tl2 
.•»7ie89'»082Etie 


.  71i.0bJ'fa35£«0b 
.'«188't3528i.E»l'. 


.17e56616i.0E-f08 
.192827975bE-Hb 


.iu'.7L85131E*lC 
. 1 6910^ 3b7b£»17 


,  2b57o2G2Cl'.£-H2 
.  17IJ7983216EH8 


. 6909315816Ef Ob 
.l9b25225b3Etlt 


.3&15l.e03i.lE*08 
.6612692bl5£*l5 


-.<'93C7'.3".99ttlC 
-.7300637Q35t*17 

T=25D 

.IZb^iSSoUSEHC 

T=2bO 

.  '.'.28911  Jb7EH,9 
T=270 

.7u627'^2  975tK)9 
T  =  2B0 

.7255l9fa772EtOa 
T  =  2  90 

.S58  31  11.  b35E*C9 
T=3i;0 

-  .'j96  38d5  b35E*09 


.  7'.93725551E*12 
.72',C32!>ll.0E  +  16 


.H59'.92577E*12 


.  396  a33&i.lbE*ll 


.b2538689C2t*ll 


.2502998bl)lE<-10 


.'•im7  72957E*ll 


<28a2C0917£»ll 


.fe;63610270E»0b 
.b28b771bb'»Etl'. 


.58212201b8E»D6 
.  6  3635773'«2Etl3 


.  5'.7703i930EtC6 
.  230b8776'»6£*13 


.5(j51Hbr67E»06 
.3't02759717£<-13 


.  "t  696b  331.0  7EH)6 
. 5727701227Etl2 


.  <.262187785E»06 
. 2570277193£tl3 


-.'.  026871028E«-06 


.it353957e'»OEt08 
.2990527217E+lb 


.  209'.212b57E*09 
.66337268l'.E  +  li» 


.  25095235i.5E*08 
.  202"»1.87761Etll< 


.2396'»3i.792E+0e 
.  3922636005E-H1. 


.2b99071029E*08 
.5706950909E«13 


.2^833576^5E♦08 
.2702391675E  +  1'* 


.  3220'tlb723E*£l8 
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TABLE  III.  P»R«METE(!S  USED  IN  EQUATION  C),  HITH  P  IN 
ATMOSPHERES.   T  IN  KELVINS. 


.1)065  MOL/Cm' 

. 617628'.  i.59EtOO 
.6622622812EH6 


.lie  70621;36E*05  . 1 69256051)  8E»09         -.  1992706r05E  »13 


.  0070 

.6735903322E»00 
.6660938815EH6 


-.1363226<.60E»05  .  1 90  0  6  092'.  IE  •  09         -  .  2106636911E  tlj 


.0075 

.73l2'.'.2020E»00 
.I.70'.l626't0£*l6 


.IS53190713E»05 


.21311829'.7E*09         -  .  2237628053E  ♦  1  3 


.  008  0 

.7907767731E»00 
.3931107176E*lfc 


-.1758299117E»05  . 23917223 1 7E  ♦  09         -  .  21.0  372  b306E  tl  3 


.0085 

.e512802910EtflO 
.6681677936E»15 


.1960760397E*05  .257297i.973E>09         -  . 23271  3I.599E  »1  3 


.  0090 

.91395'.0372E>00 
-.l292123i.3'tE»16 


-.219O7181'.5E»05  .  2  80  3226756E  *  09         -  .  23I.7529772E  •  1 3 


.0095 

.97876325).9E*00 
-.2956803l.32E»lb 


-.2'.152837'.5E>05  .  3  063  5i(5999E  *  09         - .  21.1 62  385b2E  » 13 


.0100 

.10't6077'.27£*01 
-.3038'»211'.3EH6 


.2669611079E*05  .  3  390  0  22'499£  »  09         -  .  2  639  79  95  1 8E  *1  3 


.0105 

.11161299?8E«01 
-.10'.1217863E»16 


-.29i.536823lE»05  .  37975132'»bE»09         -  .  3062  261.899E  H  3 


.0110 

.1189"t2301i.E»01 
.3955l'.5'.2i.E*16 


.  325030168i.Et05  .".32350i.711E»09         -  .  3781 763'.30E  ♦!  3 


.0115 

.  1266it33086E<'01 
.1338930938EH7 


-.3589970622E»05  .  5  017299752E«  09         -  .  i.9".C  8936'.0E  41 3 


.0120 

.i3'.7iei789E*01 
.2663&35158E«17 


.39619i.li<<.0E»05  .  5  85  7  8  2250  2E  ♦  09  -.5i.8135m52E«13 


.0125 

.1".3257121<.E»01 
.'.606679359E<-17 


.'.379932298E*05  .6932605b3i.E*09         -.  8637932 9<»6E*13 


.0130 

.1522295931E»01 
.6978490023E«17 


-.'.83it7".5885E+05  .  817  90  7  816t)E  »  C9         -  .  1 1 2  3  5  9  69  3  5E  » 1 


.0135 

.1616i.26961Et01 
.9752630893E«17 


-  .532<.556228E*05  .  9585993  755E  f  09         -  .  I<.2'.b3  2561E  »1 1. 


.01<<0 

.171'.903906E»01 
.1280585358EH8 


.58'.39137DO£*05  . 1 1 1 1 3'.2651E  ♦  1 0         - .  1 755  21 1 795  E  ♦  1". 


.01<>5 

.1816876927E»01 
.1582999193E»18 


,6373761327E*05  . 1 261. 0  5  932  OE  »l  0         -  .  20  8326812:.E»li» 


.0150 

.1922096575E*01 
.1865921't76Etl8 


.6905352<t50E»05  . 1  ".1 0  9  217  7  5E  H  0         -  .  23925579't7E  tl 


.0155 

.203011i.5i.OEt01 
.2107911'.09E«18 


.7".26107929E»05 


.  15<.3807850E»10         -.  266 120877  2E  ♦  1". 


.0160 

.21i.l357321E»01 
.2316263221E»18 


.7939732630E»05  .  1665 3'.698 IE*  1 0         -  .  2 89686 0 356E  H <• 


.0165 

.22552I.2308E-I-01 
.2't66562951E»18 


-.8i.309'i6733E>05  .176591362I.EH0         - .  307i.089'.16E  tl >. 


.0170 

.23726<<i<387E»01 
.2575816087EH8 


-.89107'.1623E»05  .  1 852'.9530  7E »10         -.  3211356126E»li. 


.0175 

.2'4932'.5i.82£»01 
.2631233236E«18 


-.9368779156E*U5  .  191 9 16973  8£  ♦  10         -  .  329i.356i.'.6E  ♦  1". 


.0180 

.2619169678£*01 
.2682907880£»18 


.9837892876t»05 


.  1986632805EH0         - .  337  72 5 3  3 86 E « 1 1. 


.0185 

.27).9608119E»01 
.2703031932E»ie 


-.1029817302E*06  .20I.2855073EH0 


.31.29505589EH". 


.0190 

.28e3<<55162E»01 
.265'»633371EH8 


-.107256'.618E»06  .  2  071.3 35690E HO         -.  31.1922 7179E »!«. 
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TABLE  III.  PARAMETERS  USED  IN  EQUATION  (it),  KITH  P  IN 
ATMOSPHERES,   T  IN  KEL\/INS. 


.0195 

.  3022821"t83E»01  -  .  11 151  i.5609E*06 
.  261  3521173E-He 

.0200 

.31fc75226e)3E»01  -  .  115 6t>512"(6E»06 
.253889920BEH9 

.  020  5 

.3319205583£»01  - . 1 199339885E»06 
.2'.7i,32',6l9e»ie 

.0210 

.  3'.770'.'.513E»01  -  .  IZ", 1 1 52  355E»  06 
.239&082269E*18 

.0215 

.3650270053E*01  -  .  129 7102'.91E*06 
.2'.8725395<.E«18 

.0220 

.3816235789E«01  - .  1328211I.78E*  06 
.228552'.396E»ia 

.0225 

.3996i>628it7E»01  - .  136963'.135£<-06 
.220115eOit7E»18 

.0230 

.',l93<.56563Et01  -  .  liteZaSii  289E*  0  6 
.2215088826Etie 

•  0235 

.'.399117',68E»01  -  .  I't7509967 1E»06 
.2212i,07i.llEH6 

.02<>0 

.'.589859566E*01  -  .  l'.9"ii.33 5",2E* 06 
. 1982991153E*ie 

.  02<.5 

.i.772760080£«01  -  .  1'.90627  396E»06 
.1620202621£«18 

.  0250 

.".96675i.l2',E»01  -  .  11,8  816'.279E*06 
.1293718091EH6 


.0265 

.5129i,37i,97E*01  - .  li,3i.210870Et06 
.7136255269E*17 

.0260 

.5370077i.07£»01  -.lit5885869itE»05 
.5805189',35E»17 

.  0265 

.5738985262Et-01  -  .  161 5',96 70i,E*06 
.lOe3l05899EH6 

.0270 

.59816e7876E»0l  -  .  16 1  31 28  673E<- 0  6 
.e665e26a30£*17 

.  0275 

.6150566191E»01  -  .  1 5 1 8 7 36 31 5E» 0 6 
.3i,13029065£»l7 

.0280 

.6266181707E«C1  - .1358320819Et06 
-.3310598738EH7 

.  0285 

.6871335060E*01  -.1690569998£tO5 
. 839189".  <.56E»17 

.0290 

.7378536177E»01  -. 1 8725 86 81  IE* 06 
.1181215671E418 

.0295 

.7e36266839£»01  - .  19825«i6 351E»0  6 
.  1286',87272E»16 

.0300 

.81i.0i,76217E*01  -.19i.062i.l76Et06 
.108663l,303E«18 

.0305 

.8<,23751731E»01  -  .  1866226996E*  06 
.8512<.08680E»17 

.0310 

.8358752737£»01  - .  li,8i.323189E*06 
.1702097229E»16 


.210O',78136E»10  -.3396i.321it9E»ll. 

.211535i.l21E«10  -.33i<911138i,E*ll, 

•  21362I.2190EHO  -.  J31i,0l«6835E*li. 

.  2li,668ll9'.EH0  -.3263671536E*!'. 

.22'tl97029i.£»10  - .  3i,1177i,928E»lit 

.  219027i»73i,E»10  -.  321532 ie91E»l<« 

.219660i.l29£*10  -.  3159105933E*lli 

.22620836i,0£*10  -.  3231i»367it5E«l<, 

.23207517i»2E»10  -.32B7102116E*ll, 

.  22238',5158EH0  -.3031lt618i,9E*lit 

.2023839312E»10  -.2581i»13i>8itE»ll, 

.  1837225980£«10  -.217076i,i.77E*llt 

.1I.33617623EH0  -.1370001516E»1* 

.  1375139it03£»10  -.1219783355E»llt 

.1866352302E*10  -.20it9',08517E«li» 

.  1712257918EH0  - .  17l,99i,5901E»lii 

.1219975321E»10  -.91i«019',li.7EH3 

.510350323i>Et09  .22S2228803E*13 

.1675136529EH0  -.1710102951E*!!, 

,217399',817E»10  -.2i,0ie52282E*li, 

.2'.11088586E*10  -.  26796  71.598E  ♦l* 

.  2178156600EHO  -  . 2327692173E ♦li, 

.  1665631166E»10  -.1887722277Etti, 

.5137051969E»09  - . 2038297513E*! 3 
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TABLE  III.  PARAMETERS  USED  IN  EQUATION  (I4),  WITH  P  IN 
ATHOSPHERESt    T   IN  KELVINS. 


.0315 

.900<<31732ZEt01 
.7982275787E*16 

.0320 

.1021862't38E»02 
.  7'.3't9i.i«272E*17 

.  0325 

.1117620't't7E»02 
.1206516311Etle 

.0330 

.1239370  523£t02 
.1651326ei5Etl8 

.  0335 

. 1 2B6ll8b99Et02 
.1552669672E*18 

.i]3'.0 

.  11023',729l.E*02 
.50636".9868E*17 

.031.5 

.bl(876<t638QE»-01 
-.  169897i.330Etl8 

.  0350 

.659  9178'«falE»01 
-.1821056b67E*ia 

.0  355 

.  77a2i.0'»985Et01 
-.  m39'.J2921£*18 

.  0360 

.a659'»b7757E*01 
-.1215'»37386Etl8 

.3365 

.1  2096763<.5E*C2 

.  037  0 

.12it9791682E*Q2 


-• 16269e6069Et06 

-.217<.30256liE*06 

-.2532109709E*06 

-.3O0  351'.211EtO6 

-.2966512i.28Et06 

-.15^^310'♦5^.E•f  06 

.l'»96878160E*0b 

.  17555531.  l.i.Et06 

.13915i»137  0EtQ6 

.llll57i.520Et06 

-.l*809602Q78E*05 
-.ii26557b038ctJ5 


.8885973690E»09 

.227blli.517E»10 

.32062fl3bi.5EH0 

.'t319737aitlE»10 

.I.203295265E4-10 

.  1095i.99690eHO 

-.55239b8979E*10 

-.  5990925532EH0 

-.  5079605'.6i.EtlO 

-.l.333007l70etlO 

-.  686'.750l.l5E*09 
-.b07323i.l25E*09 


-.1.I.77933001.EH3 
-.  20323078b7E»li. 
-.3121713517Etli. 
-.l)289756707E  +  lii 
-.1.12311.6091E*!!. 
-.  116l«l.31562£»ll. 

.S127288129E+11. 

.55109e7998E*ll. 

.1.565733581E*!!. 

.362213031.5EHI. 

.  31l.Elt22'.3i.Etl3 
.235E097eeOE*13 
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TtHPESATURE 


359 


56.000 
56. COO 


58.000 
5S.000 


60.000 
60.UGO 


62.000 
62.000 


6l>.  000 
64. 0  0  0 


66.000 
66.000 


66.000 
66.000 


70.000 
70.000 


72,000 
72.000 


7<..aoo 

7i».O00 


76.000 
76.000 


78.000 
78.000 


80.000 
60.000 


82.00C 
82.000 


8'.. 000 
81..000 


36.000 
86.000 


la.ooo 

88.000 


90.000 
90.000 


92. COO 
92.000 


9t. 000 
9't.OOO 


96.000 
96.000 


96.000 
98.000 


luO.OOO 
100.000 


102.000 
102.000 


lO'f.OOO 

loii.aQO 


PRESSURE 
8AR 


.  001<*6 
.  001'i6 


.  002'.2 
.  002'<2 


.00it27 
.  00'.27 


.  0072<< 
.  0072'. 


.01165 
.01185 


.01671. 
.01871. 


.02876 
.02876 


.  0<<29<t 
.a'<29'. 


.06253 
. 05253 


.08898 
.08896 


.  1 2<>  0 1 

.12<»0l 


.1695". 
.  1695't 


.22776 
. 22775 


.  3010l> 
.30101 


.39205 
.39206 


.50362 
.60362 


.63881 
.63881 


.90087 
. 60087 


.99321 
.99321 


1.22 
1.22 


i.<.e 

1.1.6 


1.79 
1.79 


2.1<< 
2.1<. 


2.5<i 
2.51. 


2.99 
2.99 


3.61 
3.61 


TASLS;   Va  .  THERMOOYNAMIC 
VOLUME  ISOTHERM 
DERIVATIVE 
eAR-CM3/G 


Cm3/G 

.7652 
961. 16.  72 

.  7696 
50229.20 

.  7750 
35293.08 

.7805 
21510.62 

.7650 
13585.06 

.7916 

8360.28 

.7973 
5919.70 

.  8030 
1102.29 

.  6089 
2397.25 

.8119 
2091. 35 

.  3210 
1539.92 

.8272 
1151.62 

.  6336 
360. 16 

.8101 
661.16 

.  8166 
531.50 

.8536 
121.76 

.3607 
311.50 

.3679 
277.51 

.8751 
227.73 

.8631 
188.57 

.6911 
167.15 

.8993 
132.18 

.9078 
112.25 

.9166 
95.71 

.9257 
62.11 

.9362 
70.87 


8696. 
111. 


8191. 
115. 


3216. 
151. 


8000. 
156. 


7755. 
161. 


7512. 
165. 


7270. 
171. 


7029. 
175. 


6790. 
180. 


6553. 
185. 


6317. 
190. 


6033. 
191. 


5650. 
198. 


5620. 
202. 


5393. 
206. 


5157. 
210. 


1916. 
213. 


1726. 
216. 


1509. 
218. 


1296. 
221. 


1085. 
223. 


3880  . 
221. 


3679. 
226. 


3181. 
226. 


3288. 
227. 


3100. 
227. 


PROPERTIES  OF 
ISOCMORE 
DERIVATIVE 
BAR/K 

39.721 


38.555 
37.228 
35.991 
31.627 
33.726 


OXYGEN  ON 
INTERNAL 
ENERGY 
J/G 

-193.1 
35.0 

-190.7 
36.  1 

-187.1 
37.1 


THE   SATURATION  BOUNDARIES 


32.678 
.000 


31.676 
.001 


30.711 
.001 


29.765 
.001 


26.886 
.002 


26.011 
.002 


27.161 
.003 


26.335 
.001 


25.523 
.005 


21.728 
.006 


23.917 
.008 


23.179 
.010 


22.123 
.012 


21.677 
.011 


20.911 
.017 


20.211 
.021 


19.195 
.021 


18.785 
.029 


16.085 
.031 


17.392 
.010 


-161. 0 
38.7 


-180.7 
10.0 


-177.1 
11.2 


•171.  0 
12.5 


-170.7 
13.8 


■167.1 
15.1 


-161.  0 
15.3 


-160.7 
17.5 


-157.1 
16.8 


-151.0 
50.0 


-150.7 
51.2 


-117.3 
52.3 


-111. 0 

53.5 


-110.6 
51.6 


-137.2 
55.7 


-133.8 
56.  6 


■130.5 
57.8 


■127.1 

53.6 


-123.7 
59.7 


-120.2 
50.7 


-116.6 
61.5 


-113.3 
62.1 


-109.9 
63.1 


ENTHALPY 
J/G 


-193.1 
19.1 


-190.7 
50.6 


-167.1 
52,1 


-131.0 
51.2 


-180.7 
5o.O 


-177.1 
57.6 


-171.0 
69.5 


-170.7 
61.1 


-167.1 
63.2 


-15^.0 
61.9 


-150,7 
65.6 


-167.1 
66.3 


-151.0 
70.0 


-150.7 
71.7 


-117.3 
73.3 


-113.9 
71.  9 


-110.5 
76,  1 


-137.2 
77.9 


-133.3 
79.1 


-126.9 
32.  1 


-123.5 
83.1 


-120.0 
81.7 


-116.6 
35.8 


-113.1 
87.0 


-109.5 
88.0 


ENTROPY 
J/G-K 


2.097 
6,558 


2.  117 
5,155 


2.2C5 
6.339 


2,262 
6.232 


2.315 
6.131 


2.369 
5.  Oil 


2.120 
5.960 


2.170 
5.383 


2.518 
5.811 


2.565 
5.  711 


2.511 
5.682 


2.656 
5.521 


2.599 
5.570 


2,711 
6  ,519 


2.783 
6.172 


2.623 
5.127 


2.863 
5.365 


2,902 
5,315 


2.910 
6.307 


2.977 
5.271 


3.013 
5.237 


3.019 
5.201 


3.085 
5.173 


3.119 
6.113 


3.151 
5.111 


3.167 
6.066 


Cv 
J/G-K 

1.087 

.650 

1  ,031 
.65C 

1.079 
,650 

1.073 
,65C 

1.055 
.65C 

1.059 
,651 

1.019 
.651 

1.010 
.651 

l.Cil 
,651 

1.021 
.652 

1,0  11 

.652 

1.001 
.653 

,990 
.651 

.980 
,655 


.969 
.656 


.953 
.558 


.917 
.659 


.937 
.661 


.927 
.563 


.916 
.566 


.9  07 

,653 


.697 
.572 


.660 
.579 


.672 
.683 


.865 
.666 


Cp 
J/G-K 


1  .dS6 
.910 


1.665 
.91J 


1.551 
.ill 


1  .651 
.911 


.651 
.911 


1.565 
,912 


1.555 
,913 


1.566 
.911 


l.t)67 
.915 


1.568 
.917 


1.570 
.919 


1.572 
.921 


1.671 
.926 


1.676 
.928 


1.679 
.933 


1.6i2 
.938 


1.536 
.913 


1.591 
.953 


1.695 
.958 


1.701 
.967 


1.708 
.977 


1.715 
.966 


1.723 
1.000 


1.732 
1.011 


1.7l2 
1.030 


1.753 
1.017 


v-:locity 

OF  SOUND 
M/S 

1151. 

111. 

Ill2. 
113. 

1128. 
115. 


1111. 
116. 


1101. 
15C  . 


11137. 
152. 


•.3  71. 
155. 


1061. 
157. 


1016. 
159. 


10  35. 
161. 


1321. 
153. 


1008. 
155. 


991, 
167. 


981. 
169. 


967. 
171. 


963. 
173. 


938. 
175. 


923. 
176. 


908. 
178. 


893. 
179. 


677. 
160. 


861. 
182. 


915. 
183. 


828. 
161. 


810. 
185. 


792. 
1S6. 
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TABLE   Va.   THERHOOYNAHIC   PROPERTIES  OF   OXYCEN  ON   THE   SATURATION  BOUNDARIES 


TEMPERATURE 

PRESSURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cv 

Cp 

VELOCITY 

DERIVATIVE 

DERIVATIVE 

ENERGY 

Of  SOUND 

K 

BAR 

CM^/G 

BAR-CM3/G 

BAR/K 

J/6 

J/G 

J/G-K 

J/G-K 

J/G-K 

M/S 

106*000 

0  8 

•  91*51 

2917. 

16.706 

-106.4 

-I  06. 0 

3.220 

.  860 

I.  766 

774. 

106.000 

<t.oe 

61.1*6 

226. 

.046 

63.9 

69.0 

5.059 

.693 

1.067 

167. 

106.000 

1*  •  72 

.955  3 

2738. 

16.033 

-102. 9 

-102.4 

3.253 

.  855 

1.760 

755  . 

los.ooo 

1..72 

53.55 

225. 

.053 

64.6 

69.6 

5.033 

.698 

1.088 

167. 

110.000 

5  •  *»3 

•  9660 

2566. 

15.369 

-99.4 

-96.8 

3.286 

.651 

1.796 

735. 

110.000 

5.1.3 

<*6.e6 

221*. 

.061 

65.2 

90.6 

5.008 

.7  04 

1.112 

188. 

112.000 

6.22 

.9771 

2398. 

14.716 

-95.8 

-95. 2 

3.316 

.049 

1.614 

716  . 

112.000 

6.22 

<*1.17 

221. 

.071 

65.7 

91.3 

4.983 

.710 

1.138 

188. 

1  li».  0  0  0 

7.09 

.  9306 

2236. 

14.076 

-92.  2 

-91.5 

3.  350 

.847 

1.835 

696. 

114.000 

7.09 

36.30 

219. 

.081 

66.2 

92.0 

4.959 

.717 

1.167 

189. 

116.000 

6.01. 

1.0010 

2080. 

13.450 

-68.6 

-87.8 

3.361 

.847 

1.057 

576. 

116.000 

6. 01. 

32.12 

216. 

.093 

66.7 

92.5 

4.935 

.724 

1.200 

169. 

116.000 

9.0  6 

1  .0136 

1930. 

12 . 642 

-65.0 

-84  .  0 

3.412 

.  847 

1.883 

655. 

116.000 

9.08 

28.50 

212. 

.106 

67.0 

92.9 

4.912 

.731 

1.236 

189. 

120.000 

10.22 

1. 0272 

1785. 

12.252 

-81.3 

-80.2 

3.443 

.649 

1.912 

635 . 

120.000 

10.22 

25.36 

208. 

.120 

67.3 

93.2 

4.889 

.740 

1.277 

169. 

122.000 

11.1*6 

1 .01*11* 

16i*&. 

11.695 

-7  7.5 

-76.3 

3.474 

•  846 

1.946 

614. 

122.000 

ll.it6 

22.62 

20  3. 

.137 

67.5 

93.4 

4.666 

.748 

1.322 

169. 

12^.000 

12.  60 

1.0563 

1512. 

11.143 

-73.8 

-72.4 

3 . 505 

.847 

1.984 

595 . 

12'.. 000 

12.60 

20.22 

197. 

.155 

67.6 

93.5 

4.843 

.757 

1.374 

169. 

126.000 

1 1*.  25 

1.3722 

1362. 

10.631 

-69.9 

-68.4 

3.536 

.643 

2.028 

577 . 

126,000 

11.. 25 

16.11 

191. 

.175 

67.7 

93.5 

4.821 

.767 

1.432 

189. 

12  6.000 

15.81 

1. J893 

1257. 

10.153 

-66.0 

-64.3 

3 . 567 

.633 

2.079 

560  . 

126. COO 

15.81 

16.21* 

181*. 

.199 

67.5 

93.3 

4.798 

.777 

1.499 

189. 

13  0.000 

1 7 . 1.9 

. 1.1076 

1151. 

9.723 

-62.0 

-60.1 

3 . 598 

.834 

2.144 

544. 

130.000 

17.1.9 

14.59 

177. 

.224 

57.4 

92.9 

4.775 

.788 

1.577 

169. 

132.000 

19.30 

1 . 1276 

1021*. 

9.206 

-57.9 

-55.6 

3.630 

.625 

2.215 

524 . 

132.000 

19.30 

13.11 

166. 

.254 

67.1 

92.4 

4.752 

.799 

1.666 

167. 

1 3  •*  .  0  0  0 

21.23 

1 . 11*  96 

90  0. 

8.622 

~  5  3  •  7 

-51.3 

3  .  662 

.  822 

2.285 

13'.. 000 

21.23 

11.79 

159. 

.297 

66. & 

91.7 

4.729 

.612 

1.775 

167. 

136.000 

1.1736 

776* 

6.059 

~  *♦  9  •  5 

136.000 

23.30 

10.61 

1(»9. 

.  325 

bb.O 

90.6 

4.705 

.825 

1.906 

186. 

136.000 

2  5.52 

1.2001 

6&3« 

7.531 

~  *♦  5  •  0 

-42.  0 

3.727 

•  d2  3 

136.000 

25.52 

9.51,00 

136. 

.366 

65.2 

89.6 

4.580 

.639 

2.067 

165. 

^  1.  n    n  n  n 

1 • 2299 

5'*9  • 

6.970 

I'^O.  0  00 

27.68 

8.5600 

127. 

.418 

64.2 

96.1 

4.654 

.854 

2.271 

183. 

1 U2 • 0  0  0 

3  0  .  1*0 

1.2636 

1*1*9. 

6.401 

-35.7 

-31.9 

3.794 

*  8 32 

Z  •  9  J  3 

396 . 

1H2.Q0Q 

30.1*0 

7.6700 

111*. 

.477 

63.0 

96.3 

4.526 

.871 

2.5*2 

182. 

1^^ • 0  0  0 

3  3.08 

1.3027 

352. 

5.642 

-30.6 

-26.5 

3.830 

.844 

3.211 

366  . 

1'*'*  •  0  0  0 

6.6500 

10  0. 

11.6.000 

35.93 

1.31*90 

268. 

5.294 

-25.5 

-20.7 

3.867 

.86; 

3.639 

337. 

11.6.000 

35.93 

6. 3900 

61*. 

.631 

59.3 

61.2 

4.565 

.911 

3.47S 

179. 

11.6.000 

36.96 

1.1*060 

190. 

4.739 

-19.6 

-14.3 

3.906 

.879 

1..341 

3C6. 

11.9.000 

36.96 

5.3700 

67. 

.739 

56.5 

77.5 

4.628 

.937 

4.414 

177. 

ISO. 000 

1*2.  19 

1.1*605 

120  . 

4.155 

-13.4 

-7.1 

3.953 

.906 

5.529 

273. 

l^O.OOO 

1*2.19 

l*.6600 

1.7. 

.883 

52.8 

72.5 

4.483 

.972 

6.340 

176. 

152.000 

1*5.63 

1.5903 

60. 

3.508 

-5.7 

1.6 

4.007 

.949 

3.920 

236. 

152.000 

1*5.63 

3.  91.0  0 

26. 

1.066 

47.4 

65.4 

4.427 

1.021 

11.657 

173. 

ipi..aoo 

1*9.30 

1.6260 

9. 

2.655 

6.1 

15.1 

4  .091 

1.052 

^3.470 

166. 

151..  000 

1*9.  30 

3.0600 

5. 

1.476 

35.6 

51.7 

4.326 

1.111 

59.355 

170. 

151.. 561 

5  0.1*3 

2.2928 

.  1.979 

20.8 

32.4 

4.202 

1S1..561 

50.1.3 

2.2900 

1.979 

20.6 

32.4 

4.202 
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TABLE  Via.  THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


1.   BAR  ISOBAR 


UPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

internai 

DERIVATIVE 

DERIVATIVE 

ENERGY 

K 

bar-ch3/g 

bar/k 

J/G 

5i«.370 

.7652 

8702.0 

39.72 

-193.1(1 

56. 

.7696 

8<>98.9 

38.56 

-190.70 

58. 

.7750 

8251.3 

37.2i( 

-187.37 

60. 

.780't 

800  5.3 

36.00 

-18l(.  01* 

62. 

.7859 

7760.6 

3i(.8i( 

-180.72 

64. 

.7915 

7517.1. 

33.73 

-177.39 

'66. 

.7972 

7275.5 

32.69 

-17i(.06 

68. 

.8029 

7031.. 9 

31.69 

-170.73 

•Td. 

.6088 

5795.8 

30.72 

-167.1.0 

72. 

.811.8 

6558.2 

29.79 

-15i(.05 

7*. 

.8209 

6322.2 

28.89 

-160.72 

76. 

.8271 

6087.9 

28.02 

-157. 38 

78. 

.8335 

5855.5 

27.17 

-15it.  Oi( 

80. 

.  81.00 

5625. 0 

26.  3i( 

-150 .69 

82. 

.81.&7 

5396.8 

25.53 

-147.33 

Sit. 

.8536 

5170.9 

2i(.73 

-143.97 

86. 

.8606 

1(91(7.5 

23.95 

-l'.0.61 

88. 

.8679 

1.726.7 

23.18 

-137.23 

90. 

.875'. 

<(508.9 

22.1(2 

-133.  S<t 

90.065 

.8757 

1(501.  9 

22.1(0 

-133. 73 

90.065 

226.3056 

218.5 

.012 

56.79 

92. 

231.651.7 

22i(.2 

.012 

58.  11 

9<i. 

237. 1609 

230.0 

.011 

59.46 

96. 

2<i2. 61.66 

235.8 

.011 

60.  32 

98. 

21.8.1138 

21.1.6 

.011 

52.  17 

100. 

253.561.2 

21(7.3 

.010 

53.51 

102. 

258.9993 

252.9 

.010 

64.  85 

10>«. 

26i«.i.20i. 

258.6 

.010 

65.19 

106. 

259.8287 

26'(.2 

.010 

57.53 

108. 

275.2252 

269.8 

.010 

58.87 

110. 

280.6109 

275.1. 

.009 

70.20 

112. 

285.9867 

281.0 

.009 

71.53 

n't. 

291.3531 

286.5 

.009 

72.85 

116. 

296.7110 

292.  0 

.  009 

74.  19 

113. 

302.0610 

297.5 

.009 

75.52 

120. 

307.1.035 

303.0 

.009 

76.84 

122. 

312.7392 

308  .5 

.008 

78.  17 

12<.. 

318.0681. 

313.9 

.008 

79.49 

126. 

323.3916 

319.1. 

.008 

80.  81 

128. 

328.7092 

321.. 3 

.008 

82.13 

130. 

331.. 0215 

330.3 

.008 

83.  45 

132. 

339.3289 

335.7 

.008 

84.77 

13'.. 

31.  It. 6316 

31(1.1 

.008 

36.  09 

136. 

31.9.  9300 

31(5.5 

.00  7 

87.41 

138. 

355.221(2 

351.9 

.007 

88.73 

litO. 

360.511.5 

357.3 

.007 

90.04 

1'.2. 

365.8012 

362.6 

.007 

91.35 

I'i'i. 

371. 081.  ■< 

358.  0 

.007 

92.57 

1'.6. 

376. 361.  i» 

373.1( 

.007 

93.99 

11.3. 

381.61.12 

378.7 

.007 

95.30 

150. 

386.9151 

38l(.l 

.007 

96.51 

152. 

392. 1862 

389. * 

.007 

97.93 

ISi.. 

397.1.51.7 

39i(.8 

.007 

99.  24 

156. 

1.02.  7207 

400.1 

.006 

100.55 

158. 

1(07.981.3 

1(05.1. 

.006 

101.85 

160. 

1(13.21(56 

1(10.7 

.006 

103.17 

165. 

1(26.  3897 

i(2'(.a 

.006 

106.45 

170. 

1(39.5214 

1.37.3 

.006 

109.72 

175. 

'(52.6i(3i( 

1(50.6 

.005 

112.99 

180. 

1(65.7553 

1(63.8 

.006 

116.26 

185. 

1(73.8588 

1.77.0 

.005 

119.53 

190. 

'.91.951(6 

1(90.2 

.005 

122.80 

195. 

505.01(35 

503. i( 

.005 

126.07 

20  0. 

518.1261 

516.6 

.005 

129.33 

210. 

5^l(. 271.9 

51(2.9 

.005 

135. 85 

220. 

570.^0l(7 

569.2 

.005 

142.39 

230. 

596.5188 

595. l( 

.001( 

148.93 

2<»0. 

522.6195 

621.6 

.00<( 

155.46 

250. 

51(6.  70  89 

61(7.8 

.001. 

162. 00 

260  . 

67l(.7886 

571(.0 

.001. 

163.54 

270  . 

700.8598 

700  .1 

.  00i( 

175. 10 

280. 

726.9238 

726.3 

.00i( 

181.66 

290. 

752.9813 

752.1. 

.003 

136.23 

300  . 

779.0333 

778.5 

.003 

194.82 

ENTHALPY       ENTROPY  Cy  Cp  VELOCITY 

OF  SOUND 


J/G 

J/G-K 

J/G-K 

J/G-K 

M/S 

•193.34 

2.097 

1.087 

1.665 

1154. 

'190.52 

2.147 

'137.29 

2.205 

1.079 

1.  554 

1128. 

183.97 

2.  261 

1.073 

1.  664 

1114. 

180.64 

2.315 

1.  066 

1.  664 

1101. 

177.31 

2.  369 

1.051 

1.665 

1088. 

173.98 

2.420 

1.049 

1.  565 

1075. 

170.55 

2.470 

1.  04; 

1.665 

1061. 

157.31 

2.518 

1.  0  31 

1.657 

1  048. 

•163.98 

2.555 

1.  021 

1.  568 

1035. 

'150.54 

2.611 

1.011 

1.670 

1022. 

■157.30 

2.655 

153.96 

2.699 

.990 

1.673 

995. 

■150.61 

2.741 

.  980 

1.575 

931. 

•147.25 

2.733 

.969 

1.679 

957. 

■143.89 

2.623 

.  958 

l.b32 

953. 

■140.52 

2.663 

.943 

1.685 

938. 

■137.14 

2.902 

.937 

1.  691 

923. 

■133.76 

2.940 

.927 

1.696 

908. 

'133.65 

2.94  1 

.925 

1.  695 

903. 

79.42 

5.306 

.663 

.  95  8 

178. 

81.27 

5.  326 

.662 

.955 

13  0. 

83.16 

5.  347 

.662 

.  952 

182. 

35.03 

5.357 

.551 

.  94  9 

184. 

85.98 

5.  365 

.653 

.  945 

166. 

38.37 

5.405 

.559 

.  944 

163. 

90.75 

5.424 

.659 

.  942 

190. 

92.64 

5.442 

.658 

.940 

192. 

94.51 

5.460 

.558 

.  938 

194. 

96.39 

5.478 

.  657 

.  937 

195. 

98.26 

5.495 

.657 

.935 

193. 

10  0.13 

5.512 

•  55  7 

.934 

20  0. 

102.00 

5.528 

.555 

.933 

202. 

103.86 

5.  544 

.656 

.932 

204. 

105.72 

5.560 

.  656 

.  930 

205. 

107.68 

5.575 

.655 

.  929 

207. 

109.44 

5.591 

.655 

.  928 

209. 

111.3C 

5.605 

.655 

.928 

211. 

113.15 

5.621 

.654 

.927 

213. 

115.01 

5.535 

.654 

.  925 

214. 

116.86 

5.650 

.554 

.925 

216. 

116.71 

5.664 

•  6  54 

•  925 

213. 

120.55 

5.678 

.654 

.924 

22  0. 

122.40 

5.  692 

.6  54 

.923 

221. 

124.25 

5.  705 

.553 

.  92: 

223. 

126.09 

5.  719 

.653 

.  922 

225. 

127.94 

5.732 

.653 

.  922 

226. 

129.76 

5,  745 

.553 

.  921 

228. 

131.52 

5.  757 

.653 

.  921 

229. 

133.46 

5.770 

.653 

.920 

231. 

135.31 

5.  762 

.653 

.  920 

233. 

137.14 

5.794 

.6  52 

.  920 

234. 

138.96 

5.  806 

.652 

.  919 

236. 

140.62 

5.818 

.  652 

.  919 

237. 

142.56 

5.  830 

.652 

.  919 

239. 

144.50 

5.841 

.552 

.913 

241. 

149.09 

5.670 

.652 

.  918 

244, 

153.67 

5.897 

.652 

.  917 

248. 

138.26 

5.924 

.652 

.916 

252, 

162.84 

5.949 

.652 

.  916 

255, 

157.42 

5.975 

.651 

.  916 

259. 

171.99 

5.999 

.651 

.915 

262. 

175.57 

5.023 

.651 

.915 

265. 

181.14 

6.  046 

.651 

.915 

269. 

190.29 

6.090 

.652 

.914 

275. 

199.43 

6.  133 

.552 

.  914 

263. 

206.58 

6,174 

.652 

.  914 

289. 

217.72 

6.  213 

.553 

.  915 

295. 

226.87 

6.  250 

.553 

.915 

301. 

235.02 

6.286 

.654 

.915 

307. 

245.18 

6.  320 

.555 

.  916 

313. 

254.35 

6.354 

.656 

.  917 

319. 

263.53 

6.  336 

.657 

.  918 

324, 

272.72 

6.417 

.659 

.  920 

330. 

TWO-PHASE  BOUNDARY 
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TABLE  Via.   THERHOOYNAHIC  PROPERTIES  OF  OXYGEN 


BAR  ISOBAR 


TEMPERATURE  VOLUME 


K 

Ch3/G 

* 

5i<.3S2 

.  7652 

56. 

.7695 

58. 

.771.9 

60. 

.7803 

62. 

.7859 

6't. 

.  791't 

66. 

.7971 

68. 

.8029 

70. 

•  8087 

72. 

.81<>7 

7<t. 

.8208 

76. 

.8270 

78. 

.833it 

80. 

.8399 

82. 

.81*66 

84. 

.8  531* 

86. 

.8605 

88. 

.  8678 

90  . 

.8752 

92. 

.8830 

94. 

.  8910 

96. 

.8993 

97.238 

.901*5 

97.238 

119.1*735 

96. 

120.5760 

100. 

123.1*51*3 

10  2. 

126.3135 

lOi*. 

129.1555 

106. 

131.9821 

10  d. 

131*.  791*7 

113* 

137.591*6 

112. 

11*0.3828 

11^. 

11*3.1601* 

116. 

1<«5.9263 

118. 

11*6.6672 

120. 

151.1*376 

122. 

151*.1806 

12'*. 

156.9167 

126. 

159.6<*60 

128. 

162 .3692 

130. 

165. 0667 

132. 

167.7989 

13t. 

170.51161 

136. 

173.2066 

138. 

175.9068 

1<«0. 

176.6008 

1<«2. 

161.2910 

ft*. 

163.9775 

1<»6. 

166.6606 

1<«S. 

169.31*01* 

150  • 

192.0172 

152. 

191*. 6911 

151.. 

197.3622 

156. 

200.0306 

154. 

202.6966 

160. 

205.3606 

165. 

212.0101* 

170. 

218.61.79 

175. 

225.271.6 

IBU. 

231.6915 

185. 

238.1*997 

190. 

21*5.1001 

195. 

251.6935 

200. 

256.2605 

210. 

271.1.376 

220. 

281.. 5761 

230. 

297.6963 

21.0. 

310.8072 

250. 

323.901*6 

260. 

336.9922 

270. 

350.0713 

260. 

363.11.31 

790. 

376.2085 

30iJ. 

369.2683 

isotherm 
derivative 
bar-ch3/g 


8705. 7 
8501.. 1 
8256.6 
8010.7 

7766.1 
7523.0 
7281.2 
701*0.8 
6601.8 
6561*. 3 
6328. >> 
6094.2 
5861.9 
5631.6 

51*03.5 
5177.7 
1*951*. 1* 
1*733.  8 
1*516.1 
1.301.1* 
1.090.0 
3881.9 
3754.9 
225.2 
227.6 
233.9 

240.2 
246.4 
252.5 
258.5 
264.6 
270.5 
276.4 
282.3 
288.2 
294.0 

299.7 
305.5 
311.2 
316.9 
322.6 
326.2 
333.9 
339.5 
345.1 
350  .7 

356.2 
361.8 
367.  3 
372.8 
378.  3 
363.6 
389.3 
394.  6 
400.3 
405.  7 


ISOCHORE 
DERIVATIVE 
BAR/K 


INTERNAL 

ENERGY 
J/G 


ENTHALPY 
J/G 


ENTROPY 
J/G-K 


Cp 

J/G-K 


VELOCITY 

OF  SOUND 
M/S 


419.3 
432.9 
446.4 
459.9 
473.3 
466.7 
500.1 
513.4 
540  .1 
566.7 

593.2 
619.6 
646.0 
672.4 
698.  7 
725.0 
751.3 
777.5 


39.72 

-193.41 

-193.25 

2.098 

1.  066 

1.  665 

1154. 

38.57 

-190.71 

-190.56 

2.146 

1.064 

1.  664 

1143. 

37.25 

-187.39 

-187.23 

2.205 

1.079 

1.664 

1128. 

36.01 

-184. 06 

-183.90 

2.  261 

1.073 

1.664 

1115. 

34.84 

-180.73 

-180.56 

2.316 

1.066 

1.564 

1101. 

33.  74 

-177.41 

-177.26 

2.369 

1.058 

1.  665 

1068. 

32.70 

-174.08 

-173.92 

2.420 

1.  049 

1.665 

1075. 

31.69 

-170.75 

-170.59 

2.470 

1.040 

1.666 

1062. 

30.73 

-167.42 

-167.26 

2.516 

1.031 

1.667 

1049. 

29.80 

28.90 

-160. 75 

-160.58 

2.610 

1.  Oil 

1.669 

1022. 

26.03 

-157.41 

-157.24 

2.655 

1.001 

1.671 

1009. 

27.16 

-154.06 

-153.90 

2.698 

.  990 

1.673 

995. 

26.35 

-150. 72 

-150.55 

2.741 

.960 

1.  575 

961. 

25.54 

-147.36 

-147.19 

2.762 

.  969 

1.579 

967. 

24.74 

-144.00 

-143.83 

2.823 

.956 

1.682 

953. 

23.96 

-140.64 

-140.46 

2.862 

.946 

1.686 

939. 

23.19 

-137.25 

-137.09 

2.901 

.  937 

1.690 

924. 

22.43 

-133.88 

-133.70 

2.939 

.927 

1.695 

909. 

21.69 

- 130  .  48 

-130.31 

2.977 

.917 

1.701 

893  . 

20.95 

-127.08 

-126.90 

3.013 

.907 

1.  707 

378. 

20.22 

-123.65 

-123.47 

3.049 

.697 

1.  715 

661. 

19.77 

-121.53 

-121.35 

3.071 

.  892 

1.720 

651. 

.023 

60.  31 

64.21 

5.  184 

.674 

.  995 

182. 

.023 

60.65 

84.95 

5.  192 

.673 

.  993 

163. 

.022 

62.25 

66.94 

5.212 

.  671 

.  967 

165^ 

.021 

63.65 

88.91 

5.232 

.570 

.  982 

188. 

.021 

65.  04 

90.87 

5.  251 

.668 

.  977 

190. 

.020 

66.42 

92.62 

5.269 

.667 

.  972 

192. 

•  020 

67.80 

94.  76 

5.28  7 

.  666 

.96  9 

194* 

.020 

69.17 

96.69 

5.305 

.665 

.965 

196^ 

.019 

70.54 

98. 6£ 

5.323 

.664 

.962 

198. 

.019 

71.91 

100.54 

5.340 

.663 

.959 

200^ 

.018 

73.27 

102.46 

5.356 

.662 

.956 

202. 

.016 

74.63 

104.35 

5.373 

.662 

.953 

204. 

.018 

75.96 

106.27 

5.369 

.661 

.951 

206. 

.017 

77.33 

108.17 

5.404 

.660 

.  949 

208. 

.017 

78.66 

110.07 

5.420 

.660 

.  947 

209. 

.017 

60.03 

111.96 

5.435 

.653 

.945 

211. 

5.450 

.659 

.016 

62.72 

115.73 

5.454 

,558 

.  942 

215. 

.016 

64.06 

117.62 

5.479 

.658 

.940 

217. 

.016 

85.39 

119.49 

5.493 

.658 

.  939 

218. 

.015 

86.73 

121.37 

5.507 

•  657 

.936 

220. 

.015 

88.06 

123.25 

5.520 

.657 

.937 

222. 

.015 

89.40 

125.12 

5.534 

•  557 

.  935 

224. 

.015 

90.73 

126.99 

5.547 

•  555 

.  934 

225. 

.014 

92.06 

128.85 

5.660 

•  655 

.933 

227. 

.014 

93.39 

130.72 

5.  573 

•  556 

.  932 

229. 

.014 

94.  72 

132.59 

5.686 

•  555 

,932 

230. 

.014 

96.  04 

134.45 

5.598 

.655 

,  931 

232. 

.014 

97.37 

136.31 

5.511 

.655 

.930 

233. 

.013 

96.69 

136.17 

5.623 

.655 

.929 

235. 

.013 

100.02 

140.02 

5.635 

.655 

.925 

237. 

.013 

101. 34 

141.66 

5.646 

.6  54 

.  92  8 

238. 

.013 

102. 66 

143.74 

5.658 

.654 

.927 

240  . 

.012 

105.9? 

146.37 

5.687 

.554 

.  926 

244. 

.012 

109.25 

152.99 

5.  714 

.554 

.  924 

247. 

.012 

112.55 

157.61 

5.741 

.553 

.  923 

251. 

.011 

115.65 

152.22 

5.767 

.653 

.922 

255. 

.011 

119. 13 

156.83 

5.792 

.653 

.  921 

258. 

.011 

122. 42 

171.44 

5.  617 

.553 

.921 

262. 

.010 

125.70 

176.04 

5.941 

.653 

.  920 

266. 

.010 

128.96 

180.64 

5.  654 

.652 

.  919 

269. 

.010 

135.54 

169.63 

5.909 

.652 

.  918 

276. 

.009 

142.09 

199.01 

5.952 

.552 

.  916 

282. 

.009 

148. 64 

206.16 

5,992 

.653 

.917 

289. 

.006 

155.20 

217.36 

6.031 

.553 

.917 

295. 

.006 

161. 75 

225.53 

6,059 

,654 

.917 

301. 

.006 

166. 31 

235.71 

5.  105 

,  654 

.  918 

307. 

.007 

174.67 

244.89 

5.139 

.655 

.918 

313. 

.007 

161. 44 

254.07 

5.173 

.  655 

.  919 

319. 

.007 

188.03 

263.27 

6.205 

.  557 

.  920 

324. 

.007 

194.52 

272,48 

5.  236 

.  559 

.921 

330. 
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TABLE   ilia.    THERMOOrNAMIC   PROPERTIES  OF  OXYGEN 


3.    BAR  ISOBAR 
TEMPESATUrlE  VOLUME 


K 

C.l3/G 

.  7651 

56. 

.769'. 

58. 

.77148 

foO. 

.7803 

ba. 

.7858 

bX. 

.791'. 

bb. 

.  7970 

bS. 

.  8023 

Td. 

.8u36 

72. 

.3146 

.  8207 

76. 

.3269 

78. 

.8332 

30. 

.8397 

82. 

.3<.6'. 

.  8533 

86. 

.8603 

88. 

.  3676 

90. 

.3751 

92. 

.8828 

Si.. 

.  8903 

96. 

.  3990 

98. 

.9076 

100. 

•  9165 

102. 

.  9257 

102.026 

.  9259 

102. 026 

81.9619 

83.951.2 

106. 

85.931.3 

103. 

37.8975 

110. 

89.81.56 

112. 

91.7802 

ll<t . 

93.70  21. 

116. 

95.6135 

118. 

97.511.5 

120. 

99.<<062 

122. 

101.2391. 

12'«. 

103.161.7 

126. 

105.0328 

12ft» 

106.891.2 

133. 

106.71.95 

132. 

110.5990 

13-*. 

112. 1*1.31 

136. 

114.2823 

13  8. 

116.11 68 

1^0. 

117.  91.69 

1   2 . 

119.7729 

l'*6. 

123.1.137 

11.8. 

125.2290 

150. 

127.01.10 

152. 

128.81.99 

15'<. 

130.6561 

156. 

132.1.595 

158. 

131.. 2601. 

160. 

136.0588 

165. 

mo. 51.52 

170. 

11.5.0139 

175. 

11.9.1.311. 

180. 

153.931.0 

185. 

158.3777 

190. 

162.3135 

195. 

167.21.21 

200. 

171.661.3 

210. 

180.1.917 

220. 

189.2997 

270. 

198.0917 

21.0. 

206.8701 

250. 

215.6369 

260. 

221.. 391.0 

270. 

233.11.25 

280. 

21.1.8836 

290. 

250.6183 

300. 

259.31.7% 

ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
BAR-CmS/G  BAR/K 


8709.3  39.72 

8509.3  39.56 

8261.9  37.26 

8016.0  36.02 

7771. b  31.. 85 

7528.6  33.75 

7286.9  32.71 

701.6.6  31.70 

6807.  7  30.  71. 

6570.3  29.31 

6331.. 5  28.91 

6100.5  23. Ul. 
5B63.3  27.19 

5638.1  26.36 

51.10.2  25.55 

5181.. 5  21.. 76 

1.961.1.  23.97 

1.71.0  .9  23.20 

1.523.  3  22.1.5 

1.303.  3  21.70 

1.097.5  20.  96 

3889.6  20.23 
3685.3  19.51 
31.81.. 7  13.79 

3288.  1  1  3.0  9 

3285.6  13.08 

226.  7  .031. 

233.1.  .033 

21.0.1  .032 

21.6.7  .031 

253.3  .030 

259.7  .030 

266.0  .029 
272.3  .023 
273.5  .028 
281.. 7  .027 

290.8  .027 
296.3  .026 

302.9  .026 

303.8  .025 

311..  8  .025 

320.7  .021. 
326.5  .021. 

332.1.  .023 
338.2  .023 
31.1.. 0  .023 

31.9.7  .022 

355.5  .022 

361.2  .022 

366.9  .021 
372.5  .021 

373.2  .021 

333.3  .020 

389.5  .020 

395.1  .020 
1.00.7  .019 

1.11..  6  .019 

1.23. 1.  .018 
1.1.2.2  .018 
1.55.9  .017 
1.69.6  .017 
1.83.2  .016 
■.96.3  .016 
510.3  .015 
537.3  .015 
561.. 2  .oi(. 

590.9  .013 

617.6  .013 
61.1.. 2  ,012 

670.8  .012 
697.3  .011 
723.8  .011 

750.2  .010 
776.6  .010 


INTERNAL  ENTHALPY 
ENERGY 
J/G  J/G 


-193.1.0  -193.17 

-190.73  -190. 5C 

-187,  1.0  -187.  17 

-181..  08  -183.81* 

-180.75  -180.51 

-177.  1*2  -177.19 

-171*. 10  -173.86 

-170,77  -170.53 

-167.1.1.  -167,  19 

-161*, 10  -163.86 

-160.77  -160.52 

-157,1.3  -157,18 

-151.,  09  -153.81. 

-150,71.  -150,1.9 

-11.7.39  -11.7.11, 

-11*1.. 03  -11.3.76 

-11.0.67  -11,0.1.1 

-137.29  -137,03 

-133,91  -133,65 

-130,52  -130.25 

-127,11  -126,85 

-123,69  -123,1.3 

-120.26  -119.99 

-116.31  -116.51. 

-113.31.  -113.06 

-113.29  -113.02 

62,37  86.95 

63.80  88.99 
65.21.  91.02 
66.67  93. 0>* 
66.09  95.06 
69.50  97,01* 
70,91  99.02 

72.31  100.99 
73.70  102.96 
75.09  101*. 91 

76.1.7  106.86 

77.85  108.80 

79.22  110,73 

30.59  112,66 

31,96  111., 58 

83.32  116.50 
31*. b3  118.1*1 
8b. 01.  120.32 
37.39  122,22 
38,71.  121.. 13 

90.09  12b. 02 

91.1.1.  127.92 

92,78  129.81 

91.. 13  131. b9 

95.1.7  133.58 

96.81  135.1.6 
98.  11.  137.31. 

99.1.8  139.22 
100.  82  11.1.  09 
102.15  11.2.97 

105.1.8  11.7.61. 

108.80  152.31 

11Z.12  156.96 

115.1.3  161.61 

118.73  166.25 

122.01.  170.86 

125.33  175.51 

128.63  180.13 

135.21  189.36 

11.1.79  198.58 

11.8.36  207.79 

151.. 93  216.99 

161.50  226.19 

163.07  235.39 

171.. 65  21.1.. 59 

181.23  253.80 

137.82  263.01 

19<«.'«3  272.23 


ENTROPY  Cv 
J/G-K  J/G-K 


2.098  1.088 
2.1'.6  1.031. 
2.  201.  1.  07  9 
2.261  1.073 

2.315  1.065 

2.368  1.058 

2.1.20  1.01.9 

2.1.69  1.0'.') 

2.518  1.031 

2.561.  1.  021 

2.610  1.011 

2.655  1.001 
2.698  .991 
2.71.1  .980 

2.782  .969 
2.822  .959 

2.  862  .91.9 
2.901  .937 
2.939  .927 
2,976  ,91' 
3,013  ,907 
3.01*9  .897 

3.  061*  ,  688 
3.119  .880 

3.151*  ,872 
3.151*  .672 
5,113  ,683 
5.133  .681 
5.152  .678 
5.171  .676 
5.  190  .671* 
5.208  .673 
5.225  .671 
5.21*2  .670 
5.259  .669 
5.276  .668 

5.292  .667 
5.307  .665 
5.323  .665 
5,339  .  661* 

5.353  .653 
5.368  .562 
5.  392  .  562 

5.396  .661 
5.1*10  .651 
5.1*21.  .660 

5.1.37  .560 
5.1.50  ,  659 

5.1*63  .659 
5.1*75  .658 
5.1*89  .653 
5.501  .658 
5.511*  .657 
5.526  .657 
5.538  .657 
5.550  .656 

5.573  .656 
5.60b  .b55 
5.633  .655 
5.659  .651. 
5.685  .651. 
5.  709  .651. 
5.733  .651* 
5.757  .653 
5.802  .653 
5.61.5  .653 

5.886  .653 
5.925  .651. 
5.962  .651. 
5.999  .655 
6.033  .655 
6.067  .656 

5.099  .658 
6.130  .659 


Cp  VELOCITY 
OF  SOUND 


M/S 

J'  ° 

1  .  ?Q 

1.6 

<  1  K 

I  075 

1062. 

1  668 

I  036* 

1.669 

1022. 

1.671 

1009. 

1  *^7q 

1.6 

982. 

1 

966 . 

1 

alu 

1 '  hqn 

^*695 

1.700 

894* 

1.707 

378. 

1,  711. 

362. 

1.722 

1.731 

«?R* 
828. 

1.  71.2 

910. 

^*  ftTn 

310. 

1.030 

185. 

1.021 

137. 

1.013 

189. 

1.006 

192  . 

.  999 

191.. 

.991. 

196. 

.  988 

198. 

.  981. 

200. 

.979 

202. 

.975 

201.. 

.972 

206. 

.96  3 

208. 

.965 

210. 

.  963 

212. 

.960 

213. 

.958 

215. 

.955 

217. 

.953 

219. 

.951 

221. 

.91.9 

222. 

.  91.8 

221.. 

.  91.6 

226. 

.  91.5 

223. 

.91.3 

229. 

.91.2 

231. 

.91.0 

233. 

.  939 

231.. 

.938 

236. 

.937 

237, 

.  936 

239. 

.931. 

21.3. 

.932 

2<.7. 

.930 

251. 

.929 

251.. 

.927 

258. 

.  926 

262. 

.925 

265. 

.921. 

269. 

.922 

275, 

.921 

282. 

.921 

289. 

.920 

295. 

.  920 

301. 

.  920 

307. 

.920 

313. 

.921 

319. 

.922 

32'.. 

.923 

330. 
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TABLE   Via.    THERMOOYNAHIC   PROPERTIES   OF  OXYGEN 


J).   BAR  ISOBAR 


TEMPERATURE 


ISOTHERM 
OERIUATIVE 
BAR-CM3/G 


ISOCHORE 
DERIVATIVE 
BAR/K 


INTERNAL 
ENER&r 
J/& 


Cv 


Cp 


VtLOCIIY 
OF  SOUND 
J/G-K  M/S 


•      5l».'»05  .7651 

56.  .769<< 

53.  .77<t8 

60.  .7802 


8713,0  39.72 

851i<.5  38.59 

8267.2  37.26 

8021. <>  36.03 


-193. i.a  -193.09 

-190.71)  -190.'.'t 

-187.  1.2  -187.11 

-18"..  09  -183.  78 


2.093  1.091 

Z.l'.b  1.085 

2.20".  1.079 

2.261  1.073 


l.fes3  1165. 

1.66".  ll<.3. 

1.66<>  1129. 

l.tft  1115. 


62. 

.7857 

7777.1 

3".. 66 

-180.77 

-180. ".5 

2.315 

1. 

066 

1.  66". 

1  tJ2. 

6i>. 

.7913 

753"».2 

33.76 

-177.".'. 

-177.12 

2.  368 

1. 

058 

1.  661. 

1  089. 

66. 

.7969 

7292.6 

32,71 

-17".. 11 

-173,80 

2.1.19 

1. 

053 

1.665 

1  375. 

68. 

.8027 

7052.'! 

31.71 

-170. 79 

-170.".? 

2. ".69 

1. 

0".l 

1.665 

1062. 

70. 

.80  85 

6813.6 

30,75 

-167.1.6 

-167,13 

2.517 

1. 

031 

1 .  666 

101.9. 

72. 

.SlitB 

6576.". 

29.82 

-16".. 13 

-163.80 

2.  56". 

1. 

021 

1.667 

1036. 

7".. 

.8206 

63<.0.7 

28.92 

-150.79 

-160.1.6 

2.610 

1. 

Oil 

1.559 

1023. 

76. 

.8268 

6106.8 

29.05 

-157.1.5 

-157.12 

2.55". 

1. 

001 

1.671 

1  009. 

78. 

.8331 

587"..  7 

27.20 

-15"..  11 

-153.78 

2.696 

991 

1.673 

996. 

80. 

.8396 

56".".. 7 

26.37 

-150. 77 

-150. ".3 

2.  71.0 

930 

1.67  5 

982. 

82. 

.8'.63 

51.16.  8 

25.56 

-11.7.1.2 

-l"i7.06 

2.782 

.  959 

1.678 

963. 

81.. 

.8531 

6191.3 

21.. 77 

-11.1..  06 

-11.3.72 

2.822 

.959 

1.631 

951.. 

86. 

.8602 

1.968.3 

23.98 

-11.0.70 

-11.0.35 

2.862 

.  91.8 

1.  685 

91.0. 

83. 

.3671. 

".71.8.0 

23.22 

-137.33 

-136.98 

2.900 

.937 

1.639 

925. 

90. 

.871.9 

1.530.5 

22.1.6 

-133. 95 

-133.60 

2.  936 

.  927 

1.691. 

919. 

92. 

.8826 

1.316.2 

21.71 

-130.55 

-130.20 

2.976 

.917 

1.  700 

391.. 

9<>. 

.8906 

1.105.0 

20.97 

-127. 15 

-126.80 

3.012 

.907 

1.  706 

879. 

96. 

.8988 

3697.3 

20. 2<. 

-123.71. 

-123.39 

3.  01.8 

.393 

1.713 

862. 

98. 

.907". 

3693.1 

19.52 

-120.30 

-119.91. 

3. 081. 

.869 

1.721 

31.6. 

100. 

.9163 

3'.92.7 

18.81 

-115.85 

-115.1.9 

3.119 

.  88 

1.731 

829. 

102. 

.9255 

3296.3 

18.10 

-113.39 

-113.02 

3. 153 

.873 

1.  71.1 

611. 

101.. 

.9351 

3101.. 0 

17.1.0 

-109.90 

-109.52 

3.187 

.  953 

1.753 

793, 

105.735 

.91.37 

291.0.6 

16.80 

-105.85 

-106. ".7 

3.215 

.  861 

1.  761. 

775. 

105.735 

62.6166 

226.2 

.01.5 

63.78 

88.82 

5.053 

.592 

1.  061. 

167. 

106. 

62.8238 

227.1 

.01.5 

53.97 

89.10 

5.055 

.  691 

1.  062 

187. 

108. 

61.. 3737 

231.. 3 

.0i.<> 

65.1.7 

91.22 

5.085 

.58') 

1.  050 

199. 

110. 

65.9055 

21.1. i« 

.0<>2 

66.91. 

93.31 

5.  101. 

.685 

1.  01.0 

191. 

112. 

67.<»212 

21.8.1. 

.01.1 

68.1.1 

95.38 

5.  123 

.583 

1.031 

19i«. 

111.. 

68.9227 

255.2 

.01.0 

69.85 

97. ".3 

5.1'.l 

.580 

1.  022 

196. 

116. 

70.'>11<> 

262.0 

.0  39 

71.30 

99.1.7 

5.159 

.679 

1.015 

199. 

118. 

71.88S<( 

268.6 

.036 

72.7". 

101.1.9 

5.176 

.6  75 

1.  C03 

200. 

120. 

73.3550 

275.1 

.037 

7".. 16 

103.50 

5.193 

.575 

1.002 

202. 

122. 

7i(.8121 

281.6 

,037 

75.58 

105.50 

5.209 

,673 

.  997 

201.. 

12i». 

76.2601. 

288.0 

.036 

76.99 

107.1.9 

5.225 

.672 

.  992 

205. 

126. 

77.7008 

291.. 3 

.035 

78.39 

109.1.7 

5.  2<.l 

,570 

.  987 

203. 

128. 

79.1339 

300.6 

.031. 

79.79 

111.1.1. 

5.25  7 

,  569 

.  983 

210. 

130. 

80.5603 

306.8 

.031. 

81.18 

113.1.0 

5.272 

,668 

.979 

212. 

132. 

S1.980i» 

313.0 

.033 

82.57 

115.35 

5.  287 

,  657 

.  976 

211.. 

13i>. 

83.39I.B 

319.1 

.032 

33.95 

117.31 

5.302 

.  665 

.973 

216. 

136. 

8<>.8039 

325.2 

.032 

85.33 

119.25 

5.316 

,565 

.970 

213. 

138. 

86.2079 

331.2 

.031 

85.70 

121.18 

5.330 

.5  65 

.  967 

219. 

lOO. 

87.6071. 

337.2 

.031 

88.07 

123.11 

5.  31.1. 

.6  61. 

.961. 

221. 

li«2. 

39.0025 

31.3.2 

.030 

89.1.1. 

125.01. 

5,  358 

.653 

.962 

223. 

l<>It. 

90.3935 

31.9.1 

,030 

90,80 

126.96 

5.371 

.653 

.  95  9 

225. 

11.6. 

91.7808 

355.0 

.029 

92.17 

128.88 

5.331. 

.552 

.957 

227  . 

1<»8. 

93.161.5 

360.9 

.029 

93,52 

130.79 

5.597 

.651 

.955 

228. 

150. 

9i..5<tl»9 

366.7 

.028 

91.. 33 

132.70 

5.1.10 

.661 

.953 

230. 

152. 

95.9221 

372.5 

.028 

96.23 

131.. 60 

5.  1.23 

.  550 

.952 

232. 

15'.. 

97.2963 

378.3 

.027 

97.59 

136.50 

5.1.35 

.560 

.950 

233. 

156. 

98.6678 

381..1 

.027 

98.9". 

138.1.0 

5.1.1.8 

.650 

.  91.8 

235. 

158. 

100.0365 

389.8 

.027 

100.23 

11.0.30 

5.1.60 

.659 

.  91.7 

237. 

160. 

101.1.028 

395.6 

.026 

101.53 

11.2.19 

5.1.72 

.659 

.91.5 

238. 

165. 

101.. 808'. 

1.0  9.3 

.025 

iai..99 

11.5.91 

5,601 

.653 

.  91,2 

21.2. 

170. 

108.2010 

<.2<..0 

.026 

108.33 

151.61 

5.529 

.657 

,91.0 

21.6. 

175. 

111.5322 

1.36.0 

.021. 

111.67 

156.31 

5,556 

.55  5 

,  937 

250. 

160. 

111.. 9531 

<.52.0 

.023 

115.00 

150.99 

5,532 

,655 

.  935 

251.. 

185. 

118.3150 

1.65.9 

.022 

118.33 

156.56 

5.603 

,655 

.  933 

258. 

190. 

121.6688 

1.79.7 

.022 

121.65 

170.32 

5.533 

.665 

.931 

261. 

195. 

125.ai5<> 

1.93.5 

.021 

121.. 95 

174.97 

5.657 

.655 

.  930 

265. 

200. 

128.3551. 

607.2 

.021 

128.28 

179.62 

5.680 

.651. 

.  929 

268. 

210. 

135.0182 

531.. 5 

.020 

131.. 89 

18S.89 

5.  726 

.651. 

.926 

275. 

220. 

11.1.6615 

561.7 

.019 

11.1.1.8 

198.15 

5.769 

.65". 

.926 

282. 

230. 

11.8.2885 

588.7 

.018 

11.3.08 

207.39 

5.810 

.66". 

.92". 

288. 

21.0. 

151.. 9018 

615.6 

.017 

151.. 65 

216.62 

5.81.9 

.651. 

.923 

295. 

250. 

161.5035 

61.2.5 

.016 

161.25 

225.85 

5.887 

.661. 

.922 

301. 

260. 

168.0953 

669.2 

.016 

167.33 

235,07 

5.923 

.655 

.922 

307. 

270. 

171.. 6786 

695.9 

.015 

171.. 1.2 

21.1.. 29 

5.958 

.656 

.  922 

313. 

280. 

181.25<>lt 

722.5 

.ai<> 

181.02 

253.52 

5.991 

.557 

.923 

319. 

290. 

187.8238 

71.9.1 

.011. 

187.62 

262.75 

6.021. 

.558 

.  923 

32%. 

300. 

19<>.387S 

775.6 

.013 

191.. 23 

271.99 

5,056 

.65  9 

.921. 

331. 
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TABLE   Via.   THERMODYNAMIC   PROPERTIES   OF  OXrGEN 


BAR  ISOBAR 


TEMPERATURE 


ISOTHERM 
OERIVATIUE 


ISOCHORE 
OERIVATIUe 


INTERNAL 
ENERGY 


cv 


K 

Cm3/G 

bar-cmS/g 

3AR/K 

J/G 

J/G 

J/G-K 

J/G-K 

J/G-K 

M/S 

•  5i«.<>16 

.7651 

8716. 7 

39.72 

-193.39 

-193.01 

2.096 

1.089 

1.555 

1155. 

56. 

.7693 

8519.  T 

38.60 

-190.76 

-190.36 

2.11.6 

1.095 

1.  651. 

111.3. 

58. 

.774.7 

8272.5 

37.27 

-167. 1.3 

-187.05 

2.201. 

1.079 

1.  551. 

1129. 

60. 

.7801 

8026.8 

36.01. 

-181.. H 

-183.72 

2.250 

1.07  1 

1.  661. 

1116. 

62. 

.7856 

7782.6 

31t.87 

-180.78 

-180. 39 

2.315 

1.065 

1.  661. 

1102. 

64. 

.7912 

7539.8 

33.77 

-177. '.5 

-177.06 

2.366 

1.C58 

1.  651. 

1089. 

66. 

.7968 

7298.3 

32.72 

-171.. 13 

-173.73 

2.1)19 

1.05 

1.665 

1076. 

68. 

.8026 

7058.2 

31.72 

-170.81 

-170.1.1 

2.1.59 

1.01.1 

1.565 

1053. 

.  70. 

.908<. 

6819.6 

30.76 

-157.1.8 

-157.07 

2.517 

1.  0  31 

1.  566 

1050. 

72. 

.81'*<. 

6582.'. 

29.83 

-161..  15 

-163.71. 

2.551. 

1.022 

1.657 

1036. 

7<>. 

.820<< 

63'.6.9 

28.93 

-160.81 

-160.1.0 

2.610 

1.012 

1.669 

1023. 

76. 

.8266 

6113.1 

26.06 

- 157.  1.8 

-157.07 

2.651* 

1.001 

1.570 

1010. 

78. 

.8330 

5881. 1 

27.21 

-151.. 11. 

-153.72 

2.698 

.991 

1.672 

995. 

8d. 

.8395 

5651.2 

26.36 

-150. 79 

-150.37 

2.71.0 

.980 

1.675 

993. 

82. 

.81.62 

5<.23.5 

25.57 

-11.7. 1.5 

-11.7.  02 

2.761 

.  970 

1.677 

959. 

8(t. 

.8530 

5198.1 

21.. 78 

-I'.i..  09 

-11(3.65 

2.822 

.959 

1.591 

955. 

86. 

.8600 

1.975.2 

21.. 00 

-11.0.73 

-11.0. 3G 

2.861 

.91.9 

1.691. 

91.0. 

88. 

.8673 

1.755.  1 

23.23 

-137.35 

-136.92 

2.900 

.  939 

1.689 

925. 

98. 

•  87<.7 

1.537,6 

22.1.7 

-133. 96 

-133.51. 

2.  938 

.927 

1.693 

910. 

92. 

.882'. 

1.323.5 

21.72 

-130.59 

-130.15 

2.975 

.917 

1.699 

895. 

9'>. 

.89a<> 

1.112.  5 

20.99 

-127. 19 

-126.71. 

3.012 

.907 

1.  705 

679. 

96. 

.8986 

390 1*  a  9 

20  .  26 

-123. 76 

-123. 33 

3.  01*8 

1.  712 

853  . 

98. 

.9072 

3700.9 

19.51. 

-120. 35 

-119.69 

3.063 

.889 

1.721 

81.5. 

100. 

.9160 

3500.7 

18.82 

-116.90 

-115.1.11 

3.118 

.  681 

1.730 

329. 

102. 

.9252 

3301.. 1. 

18.12 

-113.1.1. 

-112.97 

3.153 

.  973 

1.  71.0 

912. 

10<>. 

.931.8 

3112.3 

17.1.2 

-109.95 

-109.1.8 

3.186 

.  666 

1.752 

793. 

106. 

.9i.<i8 

292'..'. 

16.72 

-106.1.1. 

-105.96 

3.220 

.860 

1.  765 

775. 

108. 

.9552 

271.0.8 

16.01. 

-102.90 

-102.1.2 

3.253 

.855 

1.780 

755. 

>  106.808 

.9596 

2657.9 

15.76 

-101.1.5 

-100.96 

3.265 

.  853 

1.787 

71.7. 

•  103.808 

5  0.713<> 

221.. 5 

.056 

51.. 80 

90.15 

5.023 

.700 

1.097 

188. 

110. 

51.<«e07 

229.0 

.055 

65.72 

91.1.6 

5.035 

.593 

1.088 

189. 

112. 

52. 7533 

236.6 

.051. 

67.25 

93.63 

5.  051. 

.59- 

1.071. 

191. 

n't. 

5<..0091 

2<.<..0 

.052 

56.76 

95.  75 

5.  073 

.691 

1.062 

191*. 

116. 

55.21.99 

251.2 

.051 

70.25 

97.87 

5.091 

.669 

1.051 

195. 

119. 

56.1.775 

258.3 

.01.9 

71.73 

99.97 

5.109 

.695 

1.  01.1 

193. 

120. 

57.6931 

265.3 

.a<.6 

73.19 

102. 0<. 

5.127 

.663 

1.  033 

200. 

122. 

58.8980 

272.2 

.01.7 

71.. 55 

lOit.lO 

5.  11.1* 

.680 

1.  025 

202. 

12<<. 

60.0933 

278.9 

.01.6 

76.  09 

106.11. 

5.  160 

.678 

1.016 

205. 

125. 

61.2797 

285.6 

.01.5 

77.53 

108.17 

5.176 

.677 

1.011 

207. 

128. 

&2.<t581 

292.2 

.01.1. 

76.96 

110.19 

5.192 

.675 

1.  306 

209. 

130. 

63.6292 

298.7 

.01.3 

60.38 

112.19 

5.208 

.6  71* 

1.000 

211. 

132. 

64* .  7935 

3  05.1 

.01.2 

81.79 

5.223 

.672 

•  996 

213. 

13<>. 

65.9516 

311.5 

.01.1 

83.20 

116.17 

5.238 

.671 

.  991 

215. 

136. 

67.1039 

317.9 

.om 

61.. 50 

118.15 

5.253 

.670 

.  967 

216. 

138. 

66.2510 

321.. 1 

.O'.O 

8b.  00 

120.12 

5.  267 

.66-J 

.983 

218. 

1<«0. 

69.3931 

330.3 

.039 

87.39 

122.09 

5.281 

.663 

.990 

220. 

l'«2. 

70.5306 

336.5 

.038 

68.78 

121.. 01. 

5.295 

.657 

.976 

222. 

I'.it. 

71.6636 

3<t2.6 

.038 

90.15 

125.99 

5.309 

.666 

.  973 

221.. 

Itb. 

72.7931 

3'.8.7 

.037 

91.51. 

127.93 

5.  322 

.665 

.971 

226. 

1<.8. 

73.9186 

351.. 8 

.036 

92.91 

129.87 

5.335 

.651. 

.  959 

227. 

150. 

75.a<.06 

360.  8 

.0  36 

91.. 29 

131.61 

5.  31.9 

.651* 

.  955 

229. 

152. 

76.1593 

366.8 

.035 

95.55 

133.73 

5.361 

.663 

.953 

231. 

15<.. 

77.27<.9 

372.7 

.035 

97.02 

135.65 

5.  371. 

.653 

.961 

233. 

156. 

78.3876 

378.7 

.03'. 

96.36 

137.58 

5.  365 

.652 

.  959 

231.. 

158. 

79.1.976 

38it.6 

.031. 

99.  75 

139.1.9 

5.399 

.661 

.957 

236. 

160. 

80.6050 

390.1. 

.033 

101. 10 

11.1. 1.1 

5.1.10 

.  651 

.  955 

238. 

165. 

83.3630 

1.05.0 

.032 

101.. 1.9 

11.6.17 

5.  1(1.0 

.660 

.  951 

21.2. 

170. 

86.1076 

1.19.5 

.031 

107.85 

150.92 

5.1.69 

.659 

.  91.7 

21.6. 

175. 

88.84.0'. 

1.33.8 

.030 

111.23 

155.65 

5. '.95 

.659 

.  91.1* 

21.9. 

180. 

91.5628 

'.'.8.0 

.029 

111.. 58 

150.36 

5.522 

.657 

.  91*2 

253. 

185. 

91.. 2760 

'.62.1 

.028 

117.92 

165.05 

5.  51.9 

.657 

.  939 

257. 

190. 

96.9810 

1.75.2 

.027 

121.25 

169.75 

5.573 

.  556 

.937 

261. 

195. 

99.6785 

^90.2 

.027 

121.. 59 

171.. 1.3 

5.597 

.655 

.935 

251.. 

200. 

102.3695 

501.. 1 

.026 

127.92 

179.10 

5.621 

.  555 

.  933 

258. 

219. 

107.7339 

531.7 

.025 

131.. 56 

186.1.2 

5.565 

.655 

.931 

275. 

220. 

113.0785 

559.2 

.023 

11.1. 18 

197.72 

5.709 

.655 

.  928 

282. 

230. 

118.1.067 

586.5 

.022 

11.7.79 

206.99 

5.  751 

.651. 

.  927 

268. 

2<.0. 

123.7211 

613.6 

.021 

151.. 1.0 

216.26 

5.790 

.655 

.  926 

295. 

250. 

129.0238 

61.0.7 

.020 

151.00 

225.51 

5.628 

.655 

.925 

301. 

260. 

131.. 3165 

667.6 

.020 

167.60 

231..  75 

5.861. 

.655 

.921* 

307. 

270. 

139.6006 

691.. 5 

.019 

171.. 20 

21.1.. 00 

5.  699 

.555 

.  921. 

313. 

280. 

l'«<i.8773 

721.3 

.016 

ISO. 80 

253.21. 

5.933 

.657 

.  925 

319. 

290. 

150.1<.75 

71.8.0 

.017 

187.1.1 

262.1.9 

5.955 

.658 

.  925 

321.. 

300. 

155. ".121 

771.. 6 

.017 

191.. 01. 

271.71. 

5.996 

.659 

.925 

330. 
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TABLE   Via.   THERMODYNAMIC  PROPERTIES   OF  OXYGEN 


6.   BAR  ISOBAR 


TEMPERATURE 
K 


VOLUME 
Cm3/G 


ISOTHERM 
DERIVATIVE 
BAR-CM3/& 


ISOCHORE 
DERIVATIVE 
SAR/K 


INTERNAL 
ENERGY 
J/G 


ENTHALPY 
J/G 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp 
J/G-K 


VELOCITY 

Of  SOUND 


5<t.<<Z8 
S6. 

sa. 

60. 


.7650 
.?692 
,7  71.5 
.  7600 


6720.3 

8277. 7 
8032.2 


39.72 
36.61 
37.28 
36. Oil 


-193. 39 
-190.77 
-187. ".5 
-18lt.  13 


-192.93 
-190.31 
-186.99 
-183.66 


2.096 
2.  lltS 
2.20<. 
2.260 


1.085 
1.  060 
1.073 


1.665 
1.661. 
1.66<. 
1.  66'. 


1155. 
1  !<<<.. 
1  130. 
1116. 


.7655 

31. .  6  6 

6i«. 

.7911 

751.5.1. 

33.78 

-177.1.8 

-177.00 

2.  367 

1.058 

1.  661. 

1  089. 

66. 

.7967 

7301*. 1 

32.73 

-171..  15 

-173.67 

2.1.19 

1.05 

1.  561. 

1076. 

68. 

.8025 

706l>.l 

31.73 

-170.83 

-170.31. 

2.1.66 

1.  01.1 

1.565 

1063. 

70. 

.6083 

6825.5 

30.77 

-157.50 

-167.01 

2.517 

1.0  31 

1.  655 

1050. 

72. 

.61'>3 

6586.5 

29.81. 

-161.. 17 

-163.68 

2.551. 

1.  022 

1.667 

1  037. 

71.. 

.6203 

6353.0 

26.91. 

-160.61. 

-160.31. 

2.509 

1.012 

1.  56  6 

1021.. 

76. 

.8265 

6119.1) 

28.07 

-157.50 

-157.01 

2.651. 

1.001 

1.670 

1010. 

78. 

.6329 

5687.5 

27,22 

-151.. 16 

-153.66 

2.697 

.991 

1.572 

997. 

80. 

.e39<i 

5657.8 

26.39 

-150.82 

-150.32 

2.71.0 

.  980 

1.  671. 

983. 

969  . 

ei.. 

.8529 

520^.9 

21.. 79 

-11.1..  12 

-11.3.61 

2.821 

.959 

1.660 

955. 

66. 

.8599 

1.982.2 

2<t.01 

-11.0.76 

-11.0.21. 

2.  861 

.91.8 

1.661. 

91.1. 

66. 

.8671 

1.762.1 

23.21. 

-137.39 

-136.87 

2.900 

.938 

1.688 

926. 

90. 

.67'.6 

1.51.5.0 

22.1.6 

-131..  01 

-133.1.9 

2.938 

.927 

1.  693 

911. 

92. 

.6623 

1.330.9 

21.71. 

-130.63 

-130.10 

2.975 

.917 

1.  596 

995. 

9<.. 

.8902 

1.120.0 

21.00 

-127.23 

-126.69 

3.012 

.  907 

1.705 

860. 

96. 

.696<. 

3912.6 

20.27 

-123.62 

-123.26 

3.01.8 

.898 

1.  712 

861.. 

99. 

.9069 

3708.7 

19.55 

-120. 39 

-119.81. 

3.083 

.689 

1.720 

61.7. 

100. 

.9158 

3506.7 

16.81. 

-116.95 

-115.1.0 

3.  118 

.881 

1.  729 

830. 

102 

.9250 

3  312.6 

lOi.. 

.931.5 

3120.5 

17.1.3 

-110.00 

-109.1.1. 

3.165 

.666 

1.  751 

791.. 

106. 

.9<<<«5 

2932.6 

16.71. 

-105.1.9 

-105.92 

3.219 

.850 

1.  761. 

775. 

108. 

.95'49 

271.9.5 

15.06 

-102.95 

-102.36 

3.  253 

.  855 

1.  779 

756. 

110. 

.9658 

2570.6 

15.38 

-99.39 

-98.81 

3.285 

.  651 

1.  796 

735. 

•  111.I.5S 

.971.1 

2<>  1.3.0 

11.. 89 

-95.75 

-96.18 

3.  309 

.81.9 

1.609 

721. 

•  111.1.58 

1.2. 6230 

222.1 

.068 

65.56 

91.15 

1..989 

.708 

1.131 

188. 

112. 

l«2.92<(0 

221.. 2 

.067 

65.  01 

91.77 

1..995 

.707 

1.  125 

189. 

114. 

I)'.. 0230 

232.2 

.055 

67.59 

91.. 00 

5.015 

.  702 

1.  108 

191. 

116. 

it5.10<t5 

21.0.0 

.063 

59.11. 

95.20 

5.031. 

.  598 

1.092 

191.. 

116. 

1.6.1706 

21.7.7 

.052 

70.57 

96.37 

5.052 

.  591. 

1.079 

196. 

1.7.2230 

255.1 

.060 

72.18 

100.52 

5.070 

.691 

1.067 

196  . 

122. 

1.6.2633 

262. <> 

.058 

73.58 

102.61. 

5.068 

.688 

1.  056 

201. 

IZi.. 

1.9.2928 

259.6 

.057 

75.17 

101.. 71. 

5.105 

.686 

1.  01.7 

203. 

126. 

50.3121. 

276.7 

.055 

75.51. 

106.63 

5.122 

.683 

1.038 

205. 

128. 

51.3232 

283.6 

.051. 

78.  10 

106. 9G 

5.138 

.661 

1.030 

207. 

130. 

52.3260 

290.1. 

.053 

79.55 

110.95 

5.  151. 

.579 

I.  023 

209. 

132. 

53.3211. 

297.2 

.052 

61.00 

112.99 

5.170 

.677 

1.  017 

211. 

131.. 

51.. 3101 

303.8 

.051 

62.1.3 

115.02 

5.185 

.576 

1.011 

213. 

136. 

55.2926 

310.1. 

.050 

83.  85 

117.03 

5.200 

.671. 

1.  006 

215. 

136. 

56.2691. 

316.9 

.01.9 

85.28 

119.01. 

5.211. 

.  673 

1.001 

217. 

1<)0. 

57.21.09 

323.1. 

.01)8 

86.69 

121.01. 

5.229 

.572 

.  995 

219. 

1<.2. 

56.2076 

329.8 

.01.7 

88.10 

123.02 

5.21.3 

.671 

.  992 

221. 

I't't, 

59.1697 

335.1 

.01.6 

89.50 

125. 00 

5.  257 

.570 

.  966 

223. 

i^tO. 

o0,1277 

31.2.1. 

.01.5 

90.90 

125.98 

5.  270 

.669 

.  981. 

225. 

1<(8. 

61.0817 

31.8.7 

.  01.1. 

92.29 

128.91. 

5.281. 

.656 

.981 

225. 

150. 

62.0320 

351.. 9 

.01.1. 

93.68 

130.90 

5.297 

.65  7 

.  978 

228. 

152. 

52.9789 

361.0 

.01.3 

95.  07 

132.85 

5.310 

.655 

.975 

230. 

151.. 

63.9226 

367.1 

.01.2 

96.1.5 

131.. 80 

5.  322 

.6  55 

.  972 

232. 

156. 

01..8632 

373.2 

.01.2 

97.  93 

136.71. 

5.335 

.665 

.970 

233. 

156. 

55.8010 

379.3 

.01.1 

99.20 

136.68 

5.  31.7 

.661. 

.  967 

235. 

160. 

66.7361 

385.3 

.01.0 

100.57 

11.0.51 

5.359 

.663 

.  965 

237. 

165. 

69.0631 

1.00.2 

.039 

103.99 

11.5. 1.3 

5.369 

.662 

.960 

21.1. 

17  0. 

71.3763 

1.15.0 

.038 

107.39 

150.21 

5.1.18 

.  661 

.956 

2<>5. 

175. 

73.6771. 

1.29.6 

.036 

110.76 

151.. 98 

5.1.1.5 

.650 

.  95  2 

21.9. 

18b. 

75.9678 

1.1.11.0 

.035 

111.. 15 

159.73 

5.1.72 

.659 

.91.8 

253. 

185. 

78.21.89 

1.56. << 

.031. 

117. 52 

161.. 1.7 

5.1.98 

.658 

.  91.5 

257. 

190. 

80.5215 

1.72.7 

.033 

120.67 

159. 16 

5.  523 

.657 

.  91.3 

260. 

195. 

82. 7866 

1.66.9 

.032 

121.. 22 

173.89 

5.  51.8 

.657 

.91.0 

261.. 

200. 

85.01.50 

501.0 

.031 

127.55 

178.59 

5.571 

.656 

.938 

268. 

210. 

69.51.1.1 

529.0 

.030 

131.. 23 

167.95 

5.517 

.655 

.935 

275. 

220  . 

91.. 0232 

556.7 

.028 

11.0.  67 

197.29 

5.561 

.655 

.932 

281. 

230. 

98.1.656 

581.. 3 

.027 

11.7.51 

206.60 

5.702 

.655 

.930 

286. 

21.0. 

102.  931.2 

511.7 

.026 

151.. 13 

215.89 

5.71.1 

.655 

.926 

291.. 

250. 

107.3709 

638.9 

.025 

160.71. 

225.17 

5.779 

.555 

.927 

301. 

260. 

111.7976 

666.0 

.021. 

167.35 

231.. 1.1. 

5.81b 

.655 

.927 

307. 

270. 

116.2157 

693.1 

.023 

173. 97 

21.3.  70 

5.851 

.656 

.  926 

313. 

260. 

120.6263 

720  .0 

.022 

180.59 

252.9b 

5.  691. 

.557 

.925 

319. 

290. 

125.0301. 

71.6.9 

.021 

187.21 

262.23 

5.917 

.658 

.927 

32i>. 

30  0. 

129.1.286 

773.7 

.020 

193.81. 

271.50 

5.  91.8 

.  660 

.927 

330, 

*     TWO-PHASE  BOUNDARY 


43 


TABLE  Via.   THERMODYNAMIC  PROPERTIES  OF  OXVliEN 


7.    BAR  ISOBAR 


TEMPERATURE  VOLUME 


ISOTHERM 
DERIVATIVE 


ISOCHORE 
DERIVATIVE 


INTERNAL 
ENERGf 


Cv 


Cp 


VELOCITY 
OF  SOUND 


CM'^/G 

BAR'CM^/G 

BAR/K 

J/G 

J/G 

J/G-K 

J/G-K 

J/G-K 

H/S 

»  5'..i»39 

.7650 

8721.. 0 

39.72 

-193.38 

-192.85 

2.098 

1.033 

1.664 

1155. 

56. 

.7692 

8530.0 

38.62 

-190.79 

-190.25 

2.145 

1.  085 

1.664 

1144. 

53. 

.7  71.5 

8283.0 

37.29 

-187.1.7 

-186.92 

2.203 

1.  080 

1.  664 

1130. 

60. 

.7^00 

8037.6 

36.0  5 

-181.. 11. 

-183.60 

2.260 

1.073 

1.664 

1116. 

62. 

.7.855 

7793.6 

31.. 89 

•180.82 

-180.27 

2.  314 

1.  066 

1.664 

1103. 

bit. 

.7910 

7551.0 

33.79 

-177.50 

-176.94 

2.367 

1.  053 

1.  664 

1U90. 

66. 

.7967 

7309.8 

32.71. 

-171.. 17 

-173.61 

2.418 

1.050 

1.664 

1076. 

6a. 

.302'. 

7069.9 

31.71. 

-170.85 

-170.28 

2.468 

1.  041 

1.  665 

1063. 

70. 

.  8082 

6831.1. 

30.78 

-167.52 

-156.95 

2.516 

1.032 

1,  666 

1050. 

72* 

"1 63 • 62 

1.667 

1037* 

7I». 

.8202 

6359.2 

28.95 

-160.86 

-160.29 

2.609 

1.012 

1.668 

1024. 

76. 

.8261. 

6125.6 

28.08 

-157.53 

-156.95 

2.653 

1.002 

1.670 

1011. 

78. 

.8328 

5893.9 

27.23 

-151.. 19 

-153.61 

2.697 

.991 

1.672 

997. 

80. 

.8  392 

5661.. 3 

26.1.0 

-150.85 

-150.26 

2.739 

.980 

1.674 

983. 

82. 

.81.59 

51.36.8 

25.59 

-11.7.50 

-146.91 

2.781 

.970 

1.677 

970. 

.8527 

5211.7 

21.. 80 

-11.1.. 15 

-143.55 

2.821 

.959 

1.680 

955. 

86. 

.8597 

1.989.  1 

21.. 02 

-140.79 

-140.19 

2.861 

.948 

1.633 

941. 

as. 

.8670 

1.769.2 

23.25 

-137.1.2 

-136.82 

2.899 

.938 

1.688 

926. 

9>). 

1.552.2 

22.1.9 

-131.. 05 

-133.44 

2.937 

.928 

1.692 

911. 

21.75 

~ 130 • 66 

-130.04 

2.975 

.917 

1.693 

896. 

9it. 

.3900 

1.127.5 

21.01 

-127.27 

-126.64 

3.011 

.903 

1.704 

830. 

96. 

.3932 

3920.2 

20.28 

-123.86 

-123.23 

3.047 

.8  98 

1.  711 

864. 

98. 

.9067 

3716.5 

19.56 

-120.1.3 

-119.80 

3.083 

.  889 

1.719 

848. 

100. 

.9155 

3516.6 

18.85 

-116.99 

-116.35 

3.117 

.  881 

1.  728 

831. 

102. 

.921(7 

3320.7 

18.15 

-113.53 

-112.88 

3.152 

.873 

1.739 

813. 

10<>. 

.9  31.2 

3123. 9 

17,1.5 

-110.05 

-109.40 

3.186 

.  866 

1.  750 

795. 

106. 

.91. 1.2 

291.1.3 

16.  76 

-106.51. 

-105.88 

3.219 

.861 

1.763 

776. 

loe. 

.951.6 

2758.1 

16.07 

-103.01 

-102.34 

3.252 

.  356 

1.777 

757. 

110. 

.9651. 

2579.1. 

15.1.0 

-99.1.5 

-98.77 

3.285 

.852 

1.794 

737. 

-95.17 

3.317 

.849 

717. 

•  113.803 

.9876 

2252.2 

11.. 11. 

-92.57 

-91.68 

3.  346 

.  647 

1.  833 

698. 

•  113.803 

36.71.97 

219.2 

.080 

66.18 

91.91 

4.961 

.716 

1.  164 

189. 

lit. 

36.81.69 

219.9 

.080 

66.31. 

92.14 

4.963 

.715 

1.  162 

189. 

116. 

37.8207 

228.1. 

.077 

67.96 

94.44 

4.933 

.710 

1.  141 

192. 

118. 

36.7766 

236.6 

.075 

69.56 

96.70 

5.002 

.  705 

1.122 

194. 

12U. 

39.7167 

21.1..6 

.072 

71.13 

98.93 

5.021 

.701 

1.106 

196. 

122. 

1.0.61.30 

252.1. 

.070 

72.67 

101.12 

5.039 

.697 

1.091 

199. 

12'.. 

1.1.5570 

260.0 

.068 

71..  20 

103.29 

5.057 

.694 

1.079 

201. 

126. 

1.2.1.601 

267.5 

.067 

75.72 

105.44 

5.074 

.691 

1.057 

203. 

^  3  «  3533 

7  7.22 

130. 

1.1..2377 

282.  0 

.063 

78.  70 

109.67 

5.107 

.685 

1.048 

208. 

132. 

1.5.111.0 

289.0 

.062 

80.  18 

111.76 

5.  123 

.683 

1.040 

210. 

13i>. 

1.5.9831 

296.0 

.061 

81.  64 

113.83 

5.139 

.681 

1.  032 

212. 

136. 

1.6.81.55 

302.9 

.059 

63.10 

115.89 

5.  154 

.679 

1.  026 

214. 

138. 

1.7.7017 

309.6 

.058 

84.511 

117.93 

5.  169 

.673 

1.  019 

216. 

1^.0. 

1.8. 5521. 

316.1. 

.057 

85.98 

119.97 

5.183 

.676 

1.  014 

218. 

1<>2. 

1.9.3978 

323.0 

.056 

87.41 

121.99 

5.198 

.675 

1.009 

220. 

11.  t. 

50.2335 

329.  5 

.055 

88.33 

124.00 

5.212 

.673 

1.034 

222. 

li|&. 

51.071.7 

336.0 

.051. 

90.25 

126.00 

5.  226 

.672 

.999 

224. 

1<.8. 

51.9068 

31.2.5 

.053 

91.66 

128.00 

5.239 

.671 

.995 

225. 

158. 

52.7350 

31.3.9 

.052 

93.07 

129.98 

5.253 

.670 

.  991 

227. 

152. 

53.5597 

355.2 

.051 

94.47 

131.96 

5.  255 

.669 

.  988 

229. 

151.. 

5i(.38D9 

361.5 

.050 

95.  87 

133.93 

5.279 

.668 

.934 

231. 

156. 

55.1991 

367.7 

.01.9 

97.26 

135.90 

5.291 

.  667 

.  981 

233. 

158. 

56.011.2 

373.9 

.01.8 

98.65 

137.8b 

5.304 

.666 

•  978 

234. 

160. 

56.8266 

380.1 

.Oit8 

100. 33 

139.81 

5.316 

.666 

.975 

236. 

165. 

58.81.63 

395.1. 

.01.6 

103.48 

144.67 

5.  346 

.664 

.96  9 

240. 

170. 

60.8519 

1.10.1. 

.01.1. 

106.91 

149.51 

5.375 

.663 

.  964 

244. 

175. 

62.31.50 

1.25.3 

.01.3 

110.32 

154. 31 

5.403 

.661 

.  959 

248. 

180. 

61.. 3273 

1.1.0.1 

.01.1 

113.72 

159.10 

5.430 

.  660 

.  955 

252. 

185. 

66.7999 

1.51..  7 

.01.0 

117.10 

163.86 

5.456 

.659 

.  952 

256. 

190. 

68.761.0 

1.69.2 

.039 

120.49 

163.61 

5.431 

.659 

.948 

260. 

195. 

70  .7201. 

1.83.6 

.038 

123.85 

173.35 

5.506 

.659 

.  946 

264. 

203. 

72.6700 

1.97.9 

.037 

127. 20 

178.07 

5.530 

.657 

.943 

267. 

210. 

76.5512 

526.2 

.035 

133.  90 

187.48 

5.576 

.657 

.939 

274. 

220. 

80.1.122 

551.. 2 

.033 

140.57 

196.85 

5.619 

.656 

.  936 

281. 

230. 

61.. 2561. 

582.1 

.031 

147.22 

206.20 

5.661 

.656 

.933 

289. 

21.0. 

38.0665 

609.7 

.030 

153.86 

215.52 

5.700 

.656 

.931 

294. 

250. 

91.901.8 

637.2 

.029 

160.49 

224.82 

5.738 

.656 

.930 

301. 

260. 

95.7130 

661.. 5 

.028 

167.12 

234.12 

5.  775 

.656 

.929 

307. 

270. 

99.5125 

691.7 

.027 

173.75 

243.40 

5.310 

.657 

.928 

313. 

280. 

103.301.5 

718.8 

.026 

180.37 

252.69 

5.844 

.657 

.  928 

319. 

293. 

107.0900 

71.5.8 

.025 

187.01 

261.97 

5.876 

.653 

.928 

324. 

300. 

110.8697 

772.7 

.021. 

193.64 

271.25 

5.903 

.660 

.929 

330. 
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TABLE  Via.   THERHOOYNAMIC  PROPERTIES  OF  OXYGEN 


8.   BAR  ISOBAR 


TEMPERATURE 
K 


VOLUME 
Cm3/G 


ISOTHERM 
DERIVATIVE 
BAR-CM3/G 


ISOCHORE 
DERIVATIVE 
BAR/K 


INTERNAL 
ENERGY 
J/G 


ENTHALPY 
J/G 


ENTROPY 
J/G-K 


Cp 
J/G-K 


VELOCITY 
or  SOUND 
M/S 


5<>.<>51 
56. 
58. 
60. 

62. 
6<>. 
66. 
68. 
70. 
72. 
7't. 
76. 
78. 
80. 

82. 
8<>. 
86. 
88. 
90. 
92. 
9<). 
96. 
98. 
100. 

102. 

10<t. 

106. 

10  8. 

110. 

112. 

lit. 

115.915 

115.915 

116. 

118. 

120. 

122. 
12<t. 
126. 
128. 
130. 
132. 
ISd. 
136. 
138. 
1<>0. 

ll>2. 
ikit. 
1«6. 
1<>S. 
150. 
152. 
151). 
156. 
158. 
160. 

165. 
170. 
175. 
180. 
185. 
190. 
195. 
200. 
210. 
220. 

230. 
2<tO. 
250. 
260. 
270. 
280. 
290. 
300. 


.7650 
.7691 
. 771.5 
.7799 

.7a5<> 

.7909 
.7966 
.8023 
.8081 
.81<«1 
.8201 
.3263 
.8326 
.8391 

.8<t5B 
.8526 
.8596 
.8666 
.87<»2 
.8819 
.8898 
.8980 
.9065 
.9153 

.92i<i> 
.93<.0 
.9<»39 
.95<>2 
.9651 
.976i> 
.988<« 
1.0005 
32.2626 
32.3205 
33.1993 
St. 0597 

3<>.90<.2 
35.7317 
36.5529 
37.3602 
36.1576 
36.9it63 
39.7270 
'•0.5005 
<tl.267'> 
<«2.0Z82 

'•2.7836 
'•3.5338 
'•'•.279<> 
'•5.0205 
'•5.7577 
'•6. '•910 
'•7.2209 
'•7.9<^7'^ 
'•8.6709 
'•9.3915 

51.1815 
52.9568 
5'..  7193 
56. '•707 
58.2123 
59.9'>51 
61.6702 
63.3663 
66.8063 
70.2039 

73.58'«S 
76.9510 
60.305i^ 
83.6<^98 
86.9853 
90.  SIS'. 
'  93.63'>9 
96.9507 


8727.6 
8535.2 
8288.3 
80<.3.0 

7799.1 
7556.6 
7315.5 
7075.7 
6837.'. 
6600.6 
6365. <• 
6131.9 
5900.3 
5670.8 

5i>'^3.5 
5218.5 
••996.0 
••776. 2 
1.559.3 
'•3'^5.5 
■•135.0 
3927.8 
372<>.3 
352 '•.6 

3328.8 
3137.1 
29'^9.7 
2766.7 
2586.2 
2'.1'^.2 
22<^'^.8 
2086.9 
215.9 
216.1 
225.0 
233.7 

2'^2.0 
250.1 
258.0 
265.7 
273.3 
280.7 
288.0 
295.2 
302.2 
309.2 

316.1 
322.9 
329.6 
336.2 
3'>2.8 
3'^9.3 
355.8 
362.2 
368.6 
37'^. 9 

390.5 
'•05.9 
'•21.1 
'•36.1 
••50.9 
'•65.7 
'•80.3 
'.9'».7 
523.'. 
551.8 

579.9 
607.7 
635. '• 
662.9 
690.3 
717,6 
7'.',.7 
771.8 


39.73 
38.63 
37.30 
36.06 

3'.. 90 
33.80 
32.75 
31.75 
30.79 
29.86 
28.96 
28.09 
27.2'. 
26. '•1 

25.60 
21.. 81 
2'.. 03 
23.26 
22.51 
21.76 
21.02 
20.30 
19.58 
18.87 

18.16 
17. '•6 
16.77 
16.09 
15. '•2 
li^.75 
1'^.09 
13. '•B 
.092 
.092 
.089 
.086 

.083 
.081 
.078 
.076 
.07'. 
.073 
.071 
.069 
.066 
.066 

.065 
.06'. 
.062 
.061 
.060 
.059 
.058 
.057 
.056 
.055 

.053 
.051 
.0'.9 
.O'^O 
.0'^6 
.01.5 
.0'^3 
.a<^2 
.0<.0 
.038 

.036 
.03'^ 
.033 
.032 
.030 
.029 
.028 
.027 


193.38 

-192.77 

2.  096 

1.0  88 

1.661 

1155. 

190. 80 

-190.19 

2.115 

1.  Qij 

1.  551 

1  111. 

187. '•8 

-186.86 

2.203 

1.080 

1.  661 

1130. 

18'..  16 

-183.53 

2.260 

1.071 

1.  561 

1 116. 

180. Sl^ 

-180.21 

2.  311 

1.  066 

1.  661 

1103. 

■177.51 

-176.66 

2.  367 

1.059 

l.o61 

1090. 

•17'«.19 

-173.55 

2.118 

1.  050 

1.  561 

1077. 

170. 87 

-170.22 

2.168 

1.011 

1.  565 

1051. 

•167. 5". 

-166.89 

2.516 

1.  0  32 

1 .  655 

1051. 

•16'.. 21 

-163.56 

2.563 

1.022 

I.  557 

1037. 

•160.88 

-150.23 

2.609 

1.012 

1.558 

1021. 

•157.55 

-156.89 

2.  653 

1.  002 

1.  559 

1011. 

•1S<<.  21 

-153. 55 

2.697 

.  991 

1.571 

997. 

•150.87 

•15  0. 20 

2.  739 

.  981 

1.  671 

981. 

•l'»7.53 

-l'.6.65 

2.780 

.970 

1.676 

970. 

•1<«<«<  16 

2.  821 

.  95  9 

1.679 

955 . 

'1<^0.82 

-li^O.lS 

2.860 

.919 

1.583 

911 . 

•137. '•S 

-136.76 

2.  899 

.938 

1.587 

927. 

•13'>.  08 

-133.36 

2.  937 

.928 

1.  592 

912. 

•130.70 

-129.99 

2.971 

.919 

1.597 

897. 

•127.  30 

-126.59 

3.011 

.  908 

1.703 

381. 

•123.  90 

-123.18 

3.017 

■  898 

1.710 

365. 

•120.  '•r 

-119.75 

3.  082 

.889 

1.  718 

618. 

•117.03 

-116. 30 

3.117 

.68 

1.  727 

531. 

•113.58 

-112. Bit 

3.  151 

.  673 

1.  737 

311. 

'110.  10 

-109.35 

3.185 

.667 

1.  719 

795. 

•106.  60 

-105. Sia 

3.218 

.861 

1.  751 

777, 

•103.07 

-102. 31 

3.252 

.  856 

1.  775 

759. 

-99. 51 

-98.71) 

3.  281 

.  852 

1.793 

738. 

-95.91 

-95.13 

3.  317 

.  619 

1.811 

718. 

-92.28 

-91.1.9 

3.  319 

.  817 

1.633 

697. 

-88. 76 

-87.96 

3.  360 

.817 

1.  856 

676. 

66.  6(. 

92.<.7 

1.  936 

.  721 

1.198 

189. 

66.  72 

92.57 

1.  937 

.  723 

1.  197 

189  . 

66.  38 

91.  91* 

1.  957 

.717 

1.  172 

192. 

70.  01 

97.26 

1.  977 

.711 

1.  ISO 

191. 

71.62 

99.  51 

1.995 

.707 

1.  131 

197. 

73.  20 

101.79 

5.011 

.  702 

1.115 

199. 

7'..  76 

101.00 

5.  031 

.699 

1.  100 

202. 

76.30 

106.19 

5.019 

.695 

1.  087 

201. 

77.83 

108.35 

5.065 

.692 

1.  075 

206. 

79.  ii* 

110.19 

5.082 

.689 

1.  G65 

208. 

80.83 

112.61 

5.  098 

.687 

1.  056 

210. 

82.  32 

111.72 

5.  113 

.681 

1.  017 

213. 

83.  79 

116.60 

5.129 

.682 

1.  010 

215. 

85.25 

118.87 

5.  113 

.680 

1.  032 

217. 

86.  71 

120.93 

5.15  8 

.679 

1.  026 

219. 

88.  15 

122.98 

5.172 

.677 

1.  020 

221. 

89.59 

125.01 

5.186 

.676 

1.015 

222. 

91.02 

127.01 

5.200 

.671 

1. 010 

221. 

92. '•5 

129.05 

5.211 

.673 

1.  005 

226. 

93.87 

131.06 

5.227 

.672 

1.  001 

228. 

95.26 

133.06 

5.  210 

.671 

.997 

230. 

96.69 

135.01 

5.253 

.670 

.  993 

232. 

98.09 

137.03 

5.265 

.669 

.989 

233. 

99. '•9 

139.00 

5.278 

.668 

.986 

235. 

102.97 

113.91 

5.303 

.666 

.  979 

210. 

106. <i3 

118.79 

5.337 

.  661 

.972 

211. 

109.86 

153.61 

5.365 

.663 

.967 

219. 

113.28 

158.16 

5.393 

.662 

.962 

252. 

116.69 

163.26 

5.119 

.661 

.  958 

256. 

120.08 

168.01 

5.  Ill 

.660 

.  951 

259. 

123. I? 

172.80 

5.169 

.659 

.951 

263. 

126.  8I. 

177.55 

5.193 

.658 

.918 

267. 

133.56 

187.01 

5.539 

.55  7 

.  913 

271. 

11.0.26 

196.12 

5.583 

.657 

.939 

281. 

11.6.93 

205.80 

5.625 

.556 

.936 

288. 

153.59 

215.15 

5.665 

.656 

.  931 

29*. 

160. 2<> 

221.18 

5.703 

.656 

.932 

300. 

166.88 

233.80 

5.  739 

.656 

.931 

307. 

173.52 

213.11 

5.771 

.557 

.  930 

313. 

180.16 

252.11 

5.808 

.65  8 

.930 

319. 

186.80 

261.71 

5.811 

.659 

.930 

321. 

193. '•5 

271.01 

5.872 

.56 

.930 

330. 
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TABLE  Via.  THERHOOYNAHIC  PROPERTIES  OF  OXYGEN 


9.   BAR  ISOBAR 


TEMPERATURE 

K 


VOLUME 
Cm3/6 


ISOTHERM 
DERIVATIVE 
BAR-CH3/6 


ISOCHORE 
DERIVATIVE 
BAR/K 


INTERNAL 
ENERGY 
J/G 


ENTHALPY 
J/G 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp 
J/G-K 


VELOCITt 
OF  SOUND 
M/S 


.7649 

8731.3 

39.73 

-193. 37 

-192.69 

2.  098 

1.  088 

1.564 

1155* 

56. 

.7690 

6540 . 3 

36.63 

-190. 82 

-190.13 

2.  144 

1.  005 

1.  654 

1144* 

53. 

.7744 

8293.6 

37.31 

-187. 50 

-186*80 

2.20  3 

1.0  80 

1.  664 

1130* 

60. 

.7798 

8048.4 

36.07 

-184. 17 

-183.47 

2.259 

1.074 

1.  664 

1117. 

62. 

•  7853 

7804.6 

34.91 

-180.85 

-180.16 

2.  314 

1.  067 

1.  663 

1103» 

6'<. 

.  7909 

7562.2 

33.81 

-177.53 

-176.82 

2.  367 

1.059 

1.  664 

1090* 

66. 

.7965 

7321.2 

32.  76 

-174. 21 

-173. 49 

2.  418 

1.0  50 

1 .  564 

1077. 

68  . 

•  8022 

7061.5 

31.  76 

-170. 88 

-170.16 

2.467 

1.  0  41 

1.  665 

1 064. 

70. 

.  8080 

6843.3 

30.80 

-167. 56 

-166.83 

2.515 

1.  0  32 

1.  665 

1051. 

72. 

.8140 

6606.6 

29.87 

-164.23 

-153.50 

2.563 

1.  022 

1.566 

1038. 

Tit. 

.8200 

6371.5 

28.97 

-160.90 

-160.17 

2.608 

1.012 

1.66S 

1025. 

76. 

.8262 

6133.2 

28.10 

-157.57 

-156.83 

2.  653 

1.002 

1,  669 

1011. 

78. 

•  8325 

5906.7 

27.25 

-154.24 

-153.49 

2.696 

.  991 

1.671 

990. 

80. 

.8390 

5677.3 

26  .42 

-150.90 

-150.14 

2.  739 

.  981 

1.  673 

934. 

82. 

.  3456 

545  0 . 1 

25.61 

-147.56 

-146. 79 

2.  780 

.970 

1.676 

970. 

dit . 

.8  524 

5225.2 

24.  82 

-144. 21 

-143. 44 

2.820 

.959 

1.679 

956. 

86. 

.3  594 

5002.9 

24.04 

-140.85 

-140.08 

2.  360 

.94  9 

1.  633 

942. 

88. 

.8666 

4783.3 

23.27 

-137. 49 

-136.71 

2.  899 

.938 

1.687 

927. 

90. 

.  8741 

4566. 5 

22.52 

-134. 12 

-133.33 

2.937 

.  928 

1.  691 

912. 

92. 

.8817 

4352.9 

21.77 

-130.73 

-129.94 

2.974 

.  918 

1.697 

897. 

94. 

.8696 

4142.4 

21.04 

-127.34 

-126.54 

3.010 

.908 

1.703 

881. 

96. 

.8978 

3935. 5 

20.31 

-123.94 

-123.13 

3.046 

.899 

1.710 

865. 

98. 

.9063 

3732. 1 

19.59 

-120. 52 

-119.70 

3.  082 

.  890 

1.  717 

349. 

100. 

.9151 

3532.5 

18.88 

-117. 08 

-116.26 

3.116 

.  881 

1.  726 

832. 

102. 

.9242 

3336. 9 

18.18 

-113. 63 

-112.79 

3.151 

.  874 

1.  736 

814. 

10<<. 

.9337 

3145.4 

17.46 

-110. 15 

-109.31 

3.185 

.867 

1.748 

796. 

106. 

.9436 

2958. 2 

16.79 

-106.65 

-105.80 

3.213 

.  361 

1.  760 

778. 

Ids. 

.9539 

2775. 3 

16.11 

-103. 13 

-102.27 

3.  251 

.855 

1.  775 

759. 

110  . 

.9647 

2597. 0 

15.43 

-99.57 

-98. 70 

3.284 

.  852 

1.  791 

739. 

112. 

.9760 

2423.2 

14.77 

-95. 98 

-95. 10 

3.  315 

.  849 

1.810 

719. 

11<>. 

.9880 

2254.0 

14.11 

-92.35 

-91.45 

3.343 

.843 

1.831 

698. 

116. 

1.0005 

2089.3 

13.47 

-88.68 

-87.77 

3.  380 

.  847 

1.  855 

677. 

•  117.8'»i» 

1.0127 

1941.6 

12.89 

-85. 24 

-84.33 

3.  410 

.  847 

1.881 

657. 

•  117.8i»i» 

28.7649 

212.  3 

.105 

67.00 

92.89 

4.913 

.7  31 

1.233 

189. 

118. 

28.8287 

212.9 

.104 

67.  13 

93.08 

4.915 

.730 

1.231 

189. 

120 . 

29.6322 

222.3 

.100 

68.84 

95.51 

4.  936 

.  723 

1.202 

192. 

122. 

30 .4171 

231.2 

.097 

70.51 

97.89 

4.955 

.  717 

1.  177 

195. 

12"t. 

31. 1860 

239.9 

.  094 

72.15 

100.22 

4.974 

.712 

1.  155 

197. 

126. 

31.9409 

248.3 

.091 

73.76 

102. 51 

4,  993 

.707 

1.  136 

200. 

128. 

32.6936 

256.5 

.088 

75.  35 

104.77 

5.  010 

.703 

1.  120 

202. 

130. 

33.4153 

264.4 

.086 

76.92 

105.99 

5.028 

.699 

1.105 

205. 

132. 

34.1374 

272.2 

.084 

78.47 

109.19 

5.  044 

.  696 

1.  092 

207. 

13<>. 

34.3507 

279.9 

.082 

80.00 

111.36 

5.061 

.693 

1.  081 

209. 

136. 

35.5562 

237.3 

.080 

81.51 

113.51 

5.077 

.  690 

1.  070 

211. 

138. 

36.2546 

294.7 

.078 

83.02 

115.65 

5.092 

.537 

1.061 

213. 

11.0  . 

36.9465 

301.9 

.076 

84.51 

117.75 

5.107 

.685 

1.052 

215. 

l'<2. 

37.6326 

309.1 

.075 

85.99 

119.86 

5.122 

.683 

1.  045 

217. 

38.3132 

316.1 

.073 

87,46 

121.94 

5. 137 

.681 

1.  0  38 

219. 

38.9886 

323.1 

.072 

88.92 

124.01 

5.151 

.579 

1.031 

221. 

Ihi. 

39.6598 

329.9 

.070 

90.  37 

126.06 

5.155 

.678 

1.  025 

223. 

150. 

hO .3265 

336.7 

.069 

91.31 

128.11 

5.179 

,676 

1.019 

225. 

152. 

40.9393 

343.4 

.068 

93.25 

130.14 

5.192 

.675 

1.014 

227. 

IS".. 

41.6484 

350.1 

.066 

94.68 

132.15 

5.205 

.674 

1.  010 

229. 

156. 

42.3041 

356.6 

.065 

96.11 

134.18 

5,218 

.673 

1.005 

231. 

158. 

42^9566 

363.2 

.064 

97.52 

136.19 

5.231 

.672 

1.001 

233. 

160. 

43.6061 

369.7 

.063 

98.94 

133.18 

5.244 

.671 

.  997 

234. 

165. 

45.2178 

385.6 

.060 

102.45 

143.15 

5.274 

.563 

.983 

239. 

170. 

46.8145 

401.3 

.058 

105.94 

148.07 

5.304 

.666 

.981 

243. 

175. 

48.3981 

416.3 

.056 

109.40 

152.96 

5.  332 

.665 

.975 

247. 

180. 

49.9702 

432.1 

.054 

112.85 

157.82 

5.359 

.653 

.  969 

251. 

185. 

51.5322 

447.2 

.052 

116.27 

162.65 

5.386 

.562 

.954 

255. 

190. 

53.0854 

462.1 

.051 

119.69 

167.45 

5.412 

.661 

.960 

259. 

195. 

54.6307 

476.9 

.049 

123.09 

172.26 

5.436 

.650 

.956 

263. 

200. 

56.1689 

491.6 

.048 

126.48 

177.03 

5.461 

.659 

.953 

267. 

210. 

59.2269 

520.7 

.045 

133.23 

136.53 

5.507 

.658 

.948 

274. 

220. 

62.2641 

549.3 

.043 

139.95 

195.99 

5.551 

.657 

.943 

281. 

230. 

65.2843 

577.7 

.041 

146.64 

205.40 

5.593 

.557 

.94  0 

287. 

240. 

68.2901 

605.0 

.039 

153.32 

214.78 

5.633 

.657 

.937 

294. 

250. 

71.2839 

633.7 

.037 

159.98 

224.14 

5.571 

.556 

.935 

300. 

260. 

74.2675 

661.4 

.036 

166.64 

233.48 

5.708 

.557 

.933 

307. 

270. 

77.2422 

688.9 

.034 

173.29 

242.81 

5.743 

.657 

.932 

313. 

280. 

80.2095 

716.3 

.033 

179.94 

252.13 

5.777 

.659 

.932 

319. 

290. 

83.1701 

743.6 

.032 

186.59 

261.45 

5,809 

.659 

.932 

324. 

300. 

86.1250 

770.8 

.031 

193.25 

270.76 

5.841 

.650 

.932 

330. 
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TABLE  Via.   THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


10.  BAR  ISOBAR 


TEMPERATURE  VOLUME 


CH^/6 

*7649 

56. 

•  7690 

5S« 

•  7743 

60* 

•  7797 

62* 

*7852 

•  7908 

66* 

.7964 

68* 

•  0021 

70, 

•  8079 

72, 

•  8139 

7km 

•  8199 

76* 

•  8261 

78. 

•  8324 

80. 

•  0389 

82* 

•  8455 

•  8523 

86. 

•  8593 

88. 

•  8665 

90  . 

•  8739 

92. 

•  8815 

d^. 

•  8894 

96. 

•  8976 

98. 

•  9061 

100. 

•  9148 

102. 

•  9239 

•  9334 

106. 

•  9433 

108. 

•  9536 

110. 

•  9644 

112. 

•  9757 

114. 

•  9875 

116. 

!• 00  00 

118* 

1*0133 

•  119.623 

1*0246 

•  119*623 

120* 

26*0614 

122. 

26*  8033 

124. 

27«$265 

126. 

26,2338 

128. 

28*9271 

130* 

29, 60  83 

132* 

30*2787 

134. 

30*9396 

136. 

31^5919 

138* 

*  b  -9  00 

140  • 

32*  8742 

142. 

33.5055 

144. 

3b. 1 11 Q 

146* 

34^  7513 

148. 

150. 

35.9775 

152* 

36.56<>3 

154. 

37.1671 

156. 

37.7S6<> 

158* 

3e.362'> 

160. 

3S.97S3 

165. 

J>0.<><>SO 

170. 

i>1.6992 

175. 

'•3.3398 

180. 

'•'t.7688 

185* 

<>6.1875 

190* 

'•7.5971 

195* 

'•8.9987 

200* 

50.3931 

210. 

53.1632 

220. 

55.9123 

230* 

56.6't'^l 

240. 

61.3616 

250. 

6'^.0668 

260* 

66.7618 

270* 

69.(><>60 

280. 

72.1266 

290. 

7<>.7985 

300* 

77.'»6<»7 

ISOTHERM 
DERIVATIVE 
BAR-CM3/G 


ISOCHORE 
DERIVATIVE 
8AR/K 


INTERNAL 
ENERGY 
J/G 


ENTHALPY 
J/G 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp 
J/G-K 


VELOCITY 
OF  SOUND 
M/S 


8734*9 

39. 73 

-193. 37 

-192*  61 

2.098 

1.0  89 

1.  6&<* 

1 156  • 

8545*  5 

38*  64 

-190. 83 

-190.0  7 

2*  1'44 

1.  0  85 

1.  664 

1 11*5. 

6298*  8 

37*32 

-187*51 

-186. 74 

2.20  3 

1.080 

1  •  66U 

1131. 

6053  *7 

36  •  0  6 

-184* 19 

-183.41 

2.259 

1.0  74 

1.  66  3 

1117. 

7810*1 

34*  92 

-180 • 87 

-160*0  6 

2  .  314 

1*067 

1*663 

1104. 

7567 • 0 

33*62 

"177*55 

-176.76 

2 . 366 

1*059 

1*  66't 

1090. 

7  326*  9 

32  *  77 

-174. 23 

"173.43 

2.416 

1*050 

1 .  664 

10  77. 

7087*3 

31*77 

-170 • 90 

-170.10 

2.467 

1*0^1 

1.664 

1  06'4. 

6649*2 

30*81 

-167*58 

-166. 7  7 

2.515 

1*032 

1  •  665 

1  051  • 

6612.6 

29*88 

-164.26 

-163.44 

2.562 

1*  022 

1.  666 

1  038. 

6377*7 

28*98 

-160.93 

-160.11 

2.608 

1.012 

1.667 

1025. 

6144*  5 

28*11 

-l5  7*  60 

-1 56. 77 

2.653 

1*0  02 

1 .  669 

1012. 

5913* 1 

27.26 

-154*  26 

-153. 43 

2  •  696 

.991 

1.671 

998  . 

5683*  8 

26*  43 

"150 • 93 

-150 . 0  9 

2.738 

*  98 1 

1.673 

985  . 

5456*  7 

25«62 

•"147.  58 

•146*  7  U 

2.780 

.970 

1.676 

971. 

5232*  0 

24*83 

-144. 24 

-1**3  .  38 

2.620 

.960 

1.  679 

957* 

5009*8 

24«  05 

-140. 88 

-140.0  2 

2 «  860 

•  94  9 

1.682 

942* 

4790 • 3 

23*28 

-137 . 52 

-1 36*  65 

2.898 

.938 

1*686 

928  • 

4573  *  7 

22*5  3 

-134*15 

-133. 27 

2.  936 

.928 

1.  691 

913  . 

4360*2 

21*79 

-130.77 

-129.89 

2.973 

.918 

1.696 

898* 

4149.9 

21*05 

-127*38 

-126.49 

3.010 

•  908 

1.  702 

882* 

3943* 1 

20  *  32 

-123.97 

-123.0  8 

3.046 

•  8  99 

1.70  9 

366* 

3739*9 

19*61 

-120  »  56 

-119. 65 

3.061 

■  890 

1*  7 17 

849* 

3540  *  4 

16.89 

-117. 12 

-116 . 21 

3*116 

.882 

1  •  72  5 

632  * 

3345*  0 

18*  19 

-113. 67 

-112. 75 

3  *  150 

•  874 

1*735 

815* 

3153  a  7 

17*50 

-110.20 

-10  9.2  7 

3*184 

*  86  7 

1*  746 

797  * 

2966*  6 

16  *  6 1 

-106*70 

-105.76 

3.217 

*  86 1 

1*759 

778  * 

2783*  9 

16*13 

-10  3*16 

-102.2  3 

3.250 

*  85 6 

1.773 

75  9  * 

2605*  7 

15*45 

-99. 63 

-98.67 

3.283 

•  8  52 

1.790 

7^*  0  • 

2432*1 

14*79 

-96*04 

-95.07 

3.316 

•  849 

1*808 

720. 

2263*1 

14*13 

-92.42 

-91*43 

3.  348 

*  848 

I*  629 

699. 

2098*  7 

13*49 

-88. 75 

-87*75 

3.380 

.847 

1*853 

678. 

1938  *  7 

12*  86 

-85.03 

-64. 0  2 

3*412 

.847 

1*681 

656  • 

1612* 1 

12^36 

-81. 97 

-80*94 

3.438 

•  84  8 

1*907 

63  6  • 

208*6 

•  117 

67*26 

93*  1 6 

4.  893 

.738 

1.269 

109. 

210  •  3 

•  116 

67*60 

93  .  66 

4.697 

•  736 

1 .  262 

190  • 

22  0*  0 

*112 

69.  35 

96  . 15 

^  .  91 8 

•  729 

1.229 

193. 

£29*  3 

•  10  6 

71*05 

98*5  8 

4.937 

*  722 

1.201 

195  • 

236*2 

•  105 

72.  72 

100*96 

4  .  956 

*  716 

1.17  8 

198  • 

246*9 

•  101 

74.36 

103.29 

4.975 

*711 

1*  157 

200. 

255*3 

•  098 

75.98 

105*59 

4.993 

*707 

1*139 

203. 

263  *  5 

■  096 

77.  57 

107.65 

5*010 

•  7  0  2 

1*123 

20  5. 

271.  5 

•  093 

79^14 

110*08 

5*027 

*  699 

1*10  6 

208. 

279*4 

•  091 

80.  69 

112.20 

5*04  3 

*  696 

1*096 

210  . 

287.  0 

•  089 

32.22 

114*46 

5*059 

*  693 

1*  084 

212  • 

294*6 

.086 

83.  74 

116.62 

5  •  07** 

•  690 

1.  07t» 

21<t. 

302.  0 

•  085 

85.  25 

118*76 

5*  089 

*  6  88 

1*  065 

216. 

30  9*3 

•  0  8  3 

86.  75 

120*88 

5  *  10  ^ 

a  6  85 

1.056 

316.4 

•  081 

66*23 

122.96 

5*119 

*683 

1.  048 

220. 

323^5 

.079 

89.70 

125.07 

5.133 

.681 

1.  0<*1 

222. 

330^5 

*07d 

91*17 

127.15 

S.l^*? 

•  680 

1*  035 

22i>. 

337^4 

•  076 

92.63 

129.21 

5. 161 

.678 

1.  029 

226. 

344*3 

*075 

94.07 

131*26 

5.174 

.677 

1.  023 

228. 

351*0 

•  073 

95.52 

133*30 

5.  187 

.675 

1.018 

230. 

357,7 

•  072 

96.95 

135*33 

5.200 

.67** 

1.013 

232. 

364*4 

•  071 

98.38 

137.35 

5.213 

.673 

1.009 

23'.. 

380.7 

•  068 

101*93 

142.37 

5*24** 

.670 

.999 

238. 

396*8 

•  065 

105*44 

147.34 

5*273 

.  668 

.990 

2<.2. 

412*5 

.063 

108.94 

152.28 

5*302 

*666 

.  983 

2'.7. 

428*1 

•  061 

112. <*0 

157.17 

5*330 

*665 

.977 

251. 

443.4 

•  059 

115.85 

162*04 

5*356 

.664 

.971 

255. 

458.6 

•  057 

119.29 

166.89 

5*382 

.662 

.966 

259. 

473*6 

•  055 

122.71 

171.71 

5.407 

.661 

.962 

262. 

468*5 

.054 

126.11 

176*51 

5*431 

.660 

.958 

266. 

517*9 

*051 

132.89 

186*06 

5*476 

.659 

.952 

271.. 

546*9 

*048 

139*64 

195*55 

5*522 

.  658 

.  947 

261. 

575.5 

.046 

146. 35 

205.00 

5*564 

.657 

•  943 

287. 

603.8 

.043 

153*05 

214.41 

5*604 

.657 

*940 

29<.. 

631*9 

*042 

159.73 

223.80 

5*643 

•  657 

*937 

300. 

659*8 

.040 

166*40 

233*16 

5*679 

*657 

*936 

307. 

687*6 

.038 

173.07 

242.51 

5*715 

.658 

.  934 

313. 

715*1 

•  037 

179,73 

251.85 

5*749 

*658 

*934 

318. 

742*6 

•  035 

186*39 

261.19 

5*701 

•  659 

*933 

32<.. 

769*9 

•  034 

193*06 

270*52 

5.813 

.660 

.933 

330. 
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TABLE  Via.  THERHOOYNAHIC  PROPERTIES  OF  OXYGEN 


15.   BAR  ISOBAR 


TEMPERATURE 


K 

Ch3/6 

•     51.. 531 

.76'i7 

56. 

.7686 

58. 

.771.0 

60. 

.7794 

62. 

.781.8 

6'.. 

.790<t 

66. 

.7960 

69. 

.8017 

70. 

.8075 

72. 

•  8 1 34 

Jit. 

.8194 

76. 

.8255 

73. 

.8318 

ea. 

.8383 

82. 

.8i|<t9 

8".. 

.8516 

86. 

.8586 

88. 

.8657 

90. 

.8731 

92. 

.8807 

9<t. 

.8885 

96. 

•  8966 

98. 

.9050 

100. 

.9137 

102. 

.9227 

10<.. 

.9320 

106. 

.9'tl8 

108. 

.9520 

110. 

.9626 

112. 

.9737 

111). 

.9854 

116. 

.  9977 

118. 

1.0107 

120. 

1.0244 

122. 

1.0390 

12». 

1.0547 

126. 

1.0  716 

•  126.981. 

1.0805 

•  126.981. 

17.1637 

128. 

17.4576 

133. 

18.0182 

132  • 

13h, 

19.0823 

136. 

19.5917 

138. 

20.0887 

11(0. 

20.5751 

K.2. 

21.0521 

!<>'«. 

21.5208 

1<.6. 

21.9822 

litS. 

22.4368 

150. 

22.8855 

152. 

23.3288 

151.. 

23.7671 

156. 

24.2009 

158. 

24.6306 

160. 

25.0564 

165. 

26.1060 

170. 

27.1372 

175. 

28.1528 

180. 

29.1650 

185. 

30.1458 

190. 

31.1265 

195. 

32.0985 

200. 

33.0626 

210. 

34.9709 

220. 

36,8569 

230. 

38.7246 

240. 

40.5774 

250. 

42.4175 

260. 

44.2470 

270. 

46.0675 

280  . 

47.8802 

290. 

49.6862 

300. 

51.4863 

ISOTHERM 
DERIVATIVE 
BAR-CH3/G 


ISOCHORE 
DERIVATIVE 
BAR/K 


INTERNAL 
ENERGY 
J/G 


ENTHALPY 
J/G 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp 
J/G-K 


VELOCITY 
OF  SOUND 
H/S 


8753.2 

39.73 

-193.35 

-192.20 

2.099 

1.089 

1.664 

1156. 

8571.3 

38.69 

-190.91 

-189.76 

2.143 

1.086 

1.664 

1146. 

8325.1 

37.36 

-187.59 

-186.43 

2.201 

1.081 

1.663 

1132. 

8080.6 

36.12 

-184.27 

-183.10 

2.258 

1.074 

1.663 

1118. 

7837.4 

34.96 

-180.95 

-179.78 

2.312 

1.067 

1.663 

1105. 

7595.7 

33.86 

-177.54 

-176.45 

2.365 

1.059 

1.663 

1092. 

7355. 3 

32.  81 

-174. 32 

-173. 13 

2.416 

1.051 

1.  663 

1079. 

7116.3 

31.81 

-171.00 

-169.80 

2.466 

1.042 

1.664 

1066. 

6878.6 

30.86 

-167.68 

-166.47 

2.514 

1.033 

1.664 

1063. 

6642.7 

29.93 

-164. 36 

-163.14 

2.561 

1.023 

1.665 

1040. 

6408.4 

29.03 

-161.04 

-159.81 

2.607 

1.013 

1.666 

1027. 

6175.7 

28.16 

-157.71 

-156.48 

2.651 

1.003 

1.668 

1014. 

5945.0 

27.31 

-154.39 

-153.14 

2.694 

.  992 

1.669 

1000. 

5716.3 

26.48 

-151. 06 

-149.80 

2.737 

.  982 

1.671 

987. 

5489.9 

-147.72 

-146.45 

2.778 

.971 

1.674 

97J. 

5265.8 

24.88 

-144.38 

-143.10 

2.818 

.960 

1.677 

959. 

5044.2 

24.11 

-141.03 

-139.74 

2.  858 

.950 

1.680 

945. 

4825.4 

23.34 

-137.68 

-136.38 

2.896 

.939 

1.684 

930. 

4609. 5 

22.59 

-134. 32 

-133.01 

2.934 

.929 

1.688 

915. 

4396.6 

21.85 

-130.95 

-129.62 

2.972 

.  919 

1.693 

900. 

4187.1 

21.11 

-127.56 

-126.23 

3.008 

.909 

1.699 

886. 

3981.0 

20.39 

-124.17 

-122.83 

3.044 

.90' 

1.705 

869. 

3778.6 

19.67 

-120.77 

-119.41 

3.079 

.691 

1.713 

852. 

3579.9 

18.97 

-117.34 

-115.97 

3.114 

.882 

1.721 

836. 

3385.3 

18.27 

-113.91 

-112.52 

3.148 

.875 

1.731 

818. 

3194.7 

17.57 

-110.45 

-109.06 

3.182 

.868 

1.741 

801. 

3008.5 

16.89 

-106.97 

-105.56 

3.215 

.862 

1.754 

782. 

2826.7 

16.21 

-103.45 

-102.04 

3.248 

.857 

1.767 

763. 

2649.4 

15.  54 

-99.  93 

-98.49 

3.  280 

.853 

1.783 

744. 

2476.6 

14.88 

-96.36 

-94.90 

3.313 

.851 

1.800 

724. 

2308.5 

14.23 

-92.75 

-91.28 

3.345 

.849 

1.820 

704. 

2145.0 

13.60 

-89.12 

-87.62 

3.377 

.  848 

1.843 

683. 

1986.0 

12.97 

-85.42 

-83.91 

3.408 

.  848 

1.  869 

662. 

1831.3 

12.36 

-81.67 

-80.14 

3.440 

.  848 

1.  899 

640. 

1680.7 

11.77 

-77.86 

-76.30 

3.472 

.  848 

1.  934 

619. 

1533.8 

11.20 

-73.97 

-72.39 

3.504 

.847 

1.975 

598. 

1390.1 

10.65 

-70.00 

-68.39 

3.536 

.  843 

2.024 

578. 

1320.4 

10.39 

-68.00 

-66.38 

3.551 

.839 

2.  052 

568. 

187.9 

.  186 

67.64 

93.  39 

4.809 

.  772 

1.  464 

169. 

193.8 

.182 

68.67 

94.86 

4.  821 

.766 

1.  431 

190. 

205.4 

.174 

70.64 

97.66 

4.  843 

.756 

1.  376 

194. 

216.3 

.167 

72.53 

100. 37 

4.  864 

.745 

1.331 

197. 

226.7 

.161 

74.  37 

102.99 

4.  883 

.737 

1.  293 

199. 

236.  7 

.155 

76.16 

105.65 

4.902 

.730 

1.  260 

202. 

246.4 

.150 

77.  90 

108.04 

4.920 

.724 

1.233 

205. 

255.  7 

.145 

79.62 

110.48 

4  .  938 

.718 

1.208 

207, 

264.7 

.141 

81.30 

112.87 

4.955 

.713 

1.187 

210. 

273.5 

.137 

82.95 

115.23 

4.971 

.709 

1.  168 

212. 

282.1 

.134 

84.68 

117.56 

4.987 

.706 

1.152 

215. 

290.4 

.130 

86.18 

119.84 

5.003 

.702 

1.137 

217. 

298.6 

.127 

87.77 

122.10 

5.018 

.698 

1.123 

219. 

306.7 

.124 

89.34 

124.33 

5.033 

.695 

1.  Ill 

221. 

314.5 

.121 

90.  69 

126.54 

5.047 

.693 

1.100 

224. 

322.3 

.119 

92.43 

128.73 

5.061 

.690 

1.  090 

226. 

329.9 

.116 

93.96 

130.91 

5.075 

.688 

1.081 

228. 

337.4 

.114 

95.47 

133.06 

5.089 

.686 

1.  073 

230. 

355.8 

.109 

99.22 

138.38 

5.122 

.682 

1.054 

235. 

373.6 

.104 

102.90 

143.61 

6.163 

.678 

1.039 

239. 

391.0 

.100 

106.54 

148.77 

5.183 

.675 

1.026 

244. 

408.0 

.096 

110.14 

153.88 

5.212 

.673 

1.016 

248. 

424.6 

.092 

113.71 

158.93 

5.239 

.670 

1.006 

252. 

441.0 

.089 

117.25 

163.94 

5.266 

.669 

.998 

257. 

457.1 

.086 

120.77 

168.91 

5.292 

.667 

.991 

261. 

473.0 

.083 

124.25 

173.85 

5.317 

.666 

.985 

265. 

504.1 

.078 

131.19 

183.65 

5.365 

.663 

.975 

272. 

534.7 

.0  74 

138.07 

193.35 

5.410 

.662 

.966 

279. 

564.7 

.070 

144.90 

202.98 

5.453 

.660 

.960 

286. 

694.2 

.067 

151.69 

212.55 

5.493 

.659 

.955 

293. 

623.4 

.064 

158.45 

222.08 

5.532 

.659 

.951 

300. 

652.2 

.061 

165.20 

231.57 

5.569 

.659 

.  947 

306. 

680.8 

.058 

171.93 

241.03 

6.605 

.659 

.945 

312. 

709.2 

.056 

178.64 

250.46 

5.639 

.659 

.943 

318. 

737.4 

.054 

185. 36 

269.89 

5.572 

.660 

.942 

324. 

765.4 

.052 

192.07 

269.30 

6.704 

.661 

.941 

338. 
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TABLE  Via.   THERMOOrNAHIC  PROPERTIES  OF  OXYGEN 


20.  BAR  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM         ISOCHORE       INTERNAL       ENTHALPY       ENTROPY  Cy  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE       ENERGY  OF  SOUND 

K  ch3/g  bar-ch3/g        BAR/K  J/G  J/C  J/G-K  J/G-K  J/G-K  M/S 


•     5<t.5S9  .76<>5 

56.  .7683 

58.  .7736 

60.  .7790 

62.  .7«><i 

6(1.  .7899 

66.  .7955 

68.  .8012 

70.  .8070 

72.  .8129 

7I>.  .8189 

76.  .8250 

78.  .8312 

80.  .8376 


8771.5  39.73 

8597.1  38.73 
8351. <«  37.<il 
8107.3  36.17 

786<>.7  35.01 

7623.5  33.91 

7383.7  32.86 
71<«5.2  31.86 

6908.2  30.90 

6672.8  29.97 
6'>39.a  29.08 

6206.9  28.21 
5976.8  27.36 
57<>8.7  26.5<> 


-193.32  -191.79 

-190.98  -189. itS 

-187.67  -186.12 

-18i».35  -182.79 

-181. Oit  -179.1*7 

-177.73  -176.15 

-17'..i.l  -172.82 

-171.10  -169.50 

-167.78  -166.17 

-16".. '•7  -162.81* 

-161.15  -159.51 

-157.83  -156.18 

-15I..51  -152.85 

-151.18  -11.9.51 


2.099  1.090 

2.1<>2  1.0S7 

2.200  1.081 

2.256  1.075 

2.311  1.068 

2.36<>  1.060 

2.<<15  1.052 

2.'<6i.  l.OitS 

2.513  1.033 

2.559  1.023 

2.605  1.  013 

2.6'.9  1.003 

2.693  .993 

2.735  .982 


Lefe".  1157. 

1.663  111*7. 

1.663  1133. 

1.663  1120. 

1.662  1106. 

1.662  1393. 

1.662  1080. 

1.663  1067. 
1.663  1055. 
1.66lt  10<«2. 

1.665  1029. 

1.666  1015. 

1.669  1002. 

1.670  989. 


82. 

.8<><>2 

5522.8 

25.73 

-11.7.85 

-11.6.17 

2.  776 

.972 

1.672 

975. 

»k. 

.8509 

5299. <> 

2<t.9>t 

-li»'t.52 

-11.2.82 

2.617 

.961 

1.675 

961. 

86. 

.8578 

5078.5 

2it.l6 

-11.1.18 

-139.1.7 

2.856 

.950 

1.678 

91.7. 

88. 

.86lt9 

<(860.3 

23.<t0 

-137.81. 

-136.11 

2.895 

.  91.0 

1.682 

932. 

90. 

.8722 

<>6't5.1 

22.65 

-131.. I.B 

-132.71. 

2.932 

.930 

1.686 

918. 

92. 

.8798 

<t<t32.9 

21.91 

-131.12 

-129.36 

2.970 

.  920 

1.690 

903. 

9<>. 

.8876 

'«22'>.l 

21.18 

-127.75 

-125.97 

3.006 

.910 

1.696 

987. 

96. 

.8956 

<>018.7 

20.i>5 

-12'.. 37 

-122.58 

3.01.2 

.901 

1.702 

872. 

98. 

.9039 

3817.0 

19.7'> 

-120.97 

-119.16 

3.077 

.892 

1.709 

855. 

loa. 

.9125 

3619.1 

19.0<> 

-117.55 

-115.71. 

3.112 

.883 

1.  717 

839. 

io2. 

.921<> 

3<t25.2 

18.3<> 

-111.. 11. 

-112.29 

3.  11.6 

.876 

1.  725 

822. 

10<>. 

.9307 

3235.5 

17.65 

-110.69 

-109.83 

3.179 

.869 

1.  735 

901.. 

106. 

.9'>03 

3050.1 

16.97 

-107.23 

-105.35 

3.212 

.663 

1.  71.8 

795. 

108. 

.9501) 

2669.1 

16.30 

-103.  71. 

-101.81. 

3.21.5 

.856 

1.761 

757. 

110. 

.9609 

2692.6 

15.63 

-100.22 

-98.30 

3.278 

.8  51. 

1.  776 

71.9. 

112. 

.9718 

2520. 7 

l<i.96 

-96.68 

-91.. 73 

3.  310 

.8  52 

1.793 

729. 

11<». 

.9833 

2353. <• 

1<>.33 

-93.10 

-91.13 

3.31.2 

.  650 

1.  812 

708. 

116. 

.995(t 

2190.8 

13.70 

-89.1.7 

-87.1.8 

3.371. 

.  81.9 

1.831. 

698, 

118. 

1.0081 

2032.6 

13.08 

-85.81 

-83.79 

3. 1.05 

.81.9 

1.858 

667. 

120. 

1.0216 

1876.9 

12.<t8 

-82.09 

-60.05 

3.1.37 

.  31.9 

1.  887 

61.6. 

122.  1.0359  1729.2 

12it.  1.0512  1583.2 

126.  1.0676  1<.1»0.1. 

128.  1.0851.  1300.1 

130.  1.1051  1175.6 

132.  1.1269  1031.3 

•  132.71.3  1.1357  972.1. 

•  132.763  12.6066  161.. 9 
13V.  12.9215  171..0 
136.  13.3990  187.7 
138.  13.8531  200.1. 
1<»0.  K..2882  212.3 


11.89  -76.31  -75.21. 

11.32  -71.. 1.7  -72.36 

10.78  -70.51.  -&8.1.G 

10.27  -56.51  -61.. 31. 

9.77  -62.36  -60.15 

9.23  -58.03  -55.77 

8.98  -56.38  -51.. 10 

.265  66.91.  92.16 

.256  68.1.1  91.. 25 

.21.3  70.61.  97.1.1. 

.232  72.75  100.1.6 

.222  71.. 77  103.35 


3.1.68 

.91.9 

1.  919 

625. 

3.500 

.  81.7 

1.957 

505. 

3.531 

.81.3 

2.  001 

565. 

3.653 

.8  32 

2.  055 

567. 

3.595 

.8  3i> 

2.123 

51.7. 

3.629 

.826 

2.  210 

525. 

3.6^2 

.821. 

2.21.1. 

515. 

1..  71.1. 

.801. 

1.705 

167. 

1..759 

.793 

1.  536 

189. 

i..7a3 

.779 

1.  51.7 

193. 

1..  805 

.765 

1. 1.75 

195. 

1..  925 

.  755 

1.  1.19 

200. 

142.  11.. 7077  223.7 

1<><».  1S.11<>0  231.. 6 

1<»6.  15.5092  2^5.a 

148.  15.89<>7  255.0 

150.  16.2717  261.. 7 

152.  16.61.12  271.. 1 

15l>.  17.001.1  283.3 

.  156.  17.3611  292.2 

158.  17.7128  301.0 

160.  16.0596  309.5 

165.  18.9082  330.2 

170.  19.73<»6  350.0 

175.  20.5<>27  369.1 

180.  21.3355  387.7 

1S5.  22.1151.  1.05.7 

190«  22.88'>1  1.23.3 

195.  23.61.32  <>i.0.6 

200.  26.3938  1.57.5 

210.  25.8731.  1.90.5 

220.  27.3291.  522.6 

230.  28.7661  551.. 0 

2<>0.  30.1872  581.. 8 

250.  31.5953  615.0 

260.  32.9923  61.1..9 

270.  36.3801  671.. 3 

280.  35.7600  703.5 

290.  37.1331  732.1. 

3B0.  38.5002  761.1 


.213  76.72  106.11. 

.206  79.61  109.81. 

.199  80.1.5  111.1.7 

.192  82.21.  111.. 03 

.187  81.. 00  116.51. 

.181  85.72  119.01 

.176  87.1.2  121.1.3 

.172  89.09  123.81 

.167  90.73  126.16 

.163  92.35  128.1.7 

.155  96.33  131.. 15 

.11.7  100.22  139.69 

.11.0  101.. 01.  11.5.12 

.131.  107.79  150.1.6 

.128  111.1.9  155.72 

.123  115.15  160.92 

.119  118.77  166.06 

.115  122.36  171.15 

.107  129.1.6  181.20 

.101  136.1.7  191.13 

.096  11.3.1.2  200.95 

.091  150.31  210.68 

.086  157.16  220.35 

.082  163.98  229.97 

.079  170.78  239.51. 

.076  177.56  21.9.08 

.073  181.. 32  258.59 

.070  191.08  268.06 


1..  81.5 

.  71.7 

1.  372 

20  3. 

1..  861. 

.73^ 

1.  332 

206. 

lt.663 

.732 

1.  298 

208. 

1..900 

.  726 

1.  269 

211. 

1..917 

.721 

1.  21.3 

211.. 

1..933 

.715 

1.220 

215. 

1..91.9 

.711 

1.200 

219. 

1..951. 

.709 

1.  182 

221. 

I..979 

.701. 

1.166 

223. 

■..991. 

.701 

1.  152 

225. 

5.029 

.691. 

1.  121 

231. 

5.062 

.589 

1.096 

235. 

5.093 

.691. 

1.076 

21.1. 

5.123 

.681 

1.  059 

21.6. 

5.  152 

.678 

1.  01.5 

250. 

5.180 

.675 

1.033 

255. 

5.207 

.573 

1.  023 

259. 

5.232 

.571 

1.011. 

263. 

5.282 

.667 

.999 

271. 

5.328 

.665 

.987 

279. 

5.371 

.663 

.977 

286. 

5.1.13 

.562 

.  970 

293. 

5.1.5  2 

.661 

.  951. 

299. 

5.1.90 

.561 

.  95  9 

306. 

5.526 

.650 

.955 

312. 

5.561 

.661 

.952 

319. 

5.591. 

.661 

.950 

321.. 

5.626 

.662 

.9^9 

330. 
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TABLt   Via.   THERMOOrNAMIC   PROPERTIES   OF  OXYGEN 


25.   SflR  ISOBAR 


TEMPERATURE 
K 


VOLUME 
Cm3/6 


ISOTHERM 
OERIVATIVE 
8AR-Cm3/G 


ISOCHORE 
OERIVATIVE 
SAR/K 


INTERNAL 
ENERGY 
J/G 


ENTHALPY 
J/G 


ENTROPY 
J/G-K 


Cy 
J/G-K 


Cp 
J/G-K 


VELOCITY 
OP  SOUND 
M/S 


.  76<»3 

8789.7 

39.73 

-193. 30 

-191.39 

2.099 

1.090 

1.  664 

1 158. 

56  • 

.  7679 

6622 . 7 

38.76 

-191. 06 

-189all* 

2.  11.0 

1.067 

1.66  3 

1148. 

5d* 

.  7  732 

8377.6 

37.1*5 

-187.  71* 

-185.61 

2. 199 

1.  082 

1.  553 

1135. 

60* 

.7785 

8131* .  1 

36.21 

-181*.  1.3 

-182  a  1*9 

2.255 

1.  0  76 

1.  662 

1121. 

62« 

.7e(>0 

7692.0 

35.05 

-181. 12 

-I79al6 

2.  309 

1.  068 

1.  652 

1108. 

bh. 

.7895 

7651.3 

33.95 

-177.81 

-175.81. 

2.  362 

1.  061 

1.662 

1095. 

66. 

.7951 

71.12.0 

32.90 

-171*.  50 

-172.52 

2.413 

1.  052 

1.  662 

1082. 

66. 

.80  08 

717'*.  I 

31.90 

-171  a  19 

-169a 19 

2.  463 

1.0  43 

1.  662 

1  069. 

70. 

.  6065 

693  7.6 

30.91* 

-167a  88 

-165.87 

2.511 

1.0  34 

1.  662 

1056. 

72. 

.  812'* 

6702. 7 

30.02 

-161*.  57 

-162a  51* 

2.55ft 

1.024 

1.  653 

1043. 

7^. 

.  8183 

&1.69.  5 

29.  12 

-161.26 

-159e  22 

2.60  3 

1.014 

1.  664 

1030. 

76. 

«  321.1* 

6236.0 

20.26 

-157. 95 

-155a  89 

2.fcH8 

1.004 

1.  665 

1017. 

78* 

.8307 

6008.1* 

27  .  1*  1 

-151*.  t)3 

-152.55 

2.  691 

.99  3 

1.  666 

1004. 

60. 

•  8370 

5781. 0 

2  6.59 

-151. 31 

-11*9.  2£ 

2.  733 

.963 

la  668 

991 . 

62. 

.6^*36 

5555. 7 

25.73 

-11*7.  99 

-11*5.  8  6 

2.  775 

.  972 

la  670 

977. 

.8502 

5332.9 

21**99 

-11*1*.  66 

-11*2*  51* 

2.615 

.  962 

la  673 

963. 

B6. 

.8571 

5112.6 

21*, 22 

-11*1.  33 

-139*19 

2.654 

.951 

la676 

949 . 

68. 

.861*2 

1*895.  1 

23.1*5 

-137a99 

-135*83 

2.  693 

.941 

1.679 

935. 

90. 

.871<* 

1*680.5 

22.70 

-131., 65 

-132ai*7 

2.931 

.930 

1.  663 

920. 

92. 

.8789 

1*1*69  a  0 

21.  97 

-131  a  29 

-i29a 10 

2.  96  8 

.92  0 

1.566 

905. 

9^. 

.  88 66 

1*26  0  a  9 

21.21* 

-127a  93 

-125a72 

3.004 

.911 

1.693 

890  . 

96. 

.  6946 

1*  05 6  •  2 

20.52 

•  1 21*  a  56 

-122a  32 

3.040 

.901 

1.  599 

874  . 

96. 

.  9028 

3655.2 

19a  81 

-121a 18 

-118.92 

3.075 

.893 

1.706 

658. 

10  0. 

.9113 

3658  a  I 

19a  11 

- 11 7 a  76 

-115.50 

3  .  1 0  9 

.884 

1.713 

842  . 

10  ^. 

.9202 

31*61* .  9 

1 8  .  1*  1 

-  1 11*  a  36 

-112. 06 

3.143 

.877 

1.722 

825. 

1 0 • 

3276  .  0 

17.73 

-10  8.61 

3.177 

1.732 

807. 

106. 

.  93  89 

3  091. 3 

17.05 

-107*^8 

*  864 

1.743 

790  . 

108. 

.9'<68 

2911.1 

16.38 

-lOltaOl 

-101.61. 

3.243 

.  859 

1.  755 

771. 

110. 

.9592 

2735.1* 

15.72 

-100.51 

-98.11 

3.275 

.855 

1.  770 

752. 

1 1  2  a 

2 5&1*  a  3 

15.07 

3.307 

.853 

1.786 

733. 

11 

.9813 

2397,9 

1  Vrtn 

-93. 1.2 

-90.97 

3.339 

.851 

1.804 

713. 

116. 

2  2  3  6  a  1 

-87.31* 

.650 

693  . 

116. 

1.0057 

2  Q  7  6  a  8 

1  7'  1  a 
* 

Iftp' 

3.402 

.65  0 

1.648 

672. 

120. 

1.0169 

192  5a  8 

-02. 

3.  433 

.65  0 

1.874 

652  . 

12  2. 

1.0  326 

1 77 7  a  0 

12.01 

-78.75 

-75. 17 

3 .  464 

.84  9 

1.905 

531. 

12'.. 

16  3 1  a  9 

-72.32 

3  .  496 

a  6  4  7 

1 .  940 

611 . 

126. 

1.0637 

10*91 

-71.06 

3.527 

592  . 

128. 

1.0610 

1350.5 

10.1*0 

-67.09 

-61*. 39 

3.559 

.631 

2.  028 

574. 

130. 

1.1000 

1221*. 5 

9.66 

-63.00 

-60.25 

3.591 

.634 

2.  033 

553. 

132. 

?"* 

7  '  ^R7 

*  f  ^0 

?*  ic? 

1  a  l'.'*2 

91*  0.3 

ft'  7fc 

"    Q  T7 

.622 

ft    *  7 
8.13 

"     ^  ni 

"^t  A 

"  V  n7 

3 . 691 

.622 

9  7Afl 

2.  368 

1.1936 

688.  8 

7.61* 

-1*6  .  05 

"  ft  ^ 

3.719 

.823 

9.7  711* 

11*  0  .  9 

.35  7 

65  .  1*1* 

89.87 

4.686 

.835 

2.027 

a 

165. 

9*8605 

11*  5  a  0 

.352 

66.06 

90.  76 

4.692 

.830 

1.979 

186  . 

1*.  J  . 

10.3337 

161.  7 

.32  9 

68.73 

91**56 

4.719 

.  809 

1.812 

190. 

11.2. 

10.7537 

176.9 

.311 

71.17 

98.06 

4.  744 

.792 

1.690 

194. 

11.  i|. 

11  .11*68 

190.9 

.295 

73.1*7 

101.31. 

4.767 

.77S 

1.596 

198. 

loe. 

11.521*3 

201*. 0 

.262 

75.51* 

101*. 1*5 

4.769 

.757 

1.522 

201. 

11.8. 

11.881*0 

216.1* 

.270 

77.73 

107.1*1. 

4.609 

.756 

1.462 

205. 

ISO. 

12.2306 

228.2 

.260 

79.73 

110.31 

4.  626 

.748 

1.412 

208. 

152. 

12.5662 

239.1* 

.251 

61.67 

113.09 

4.647 

.740 

1.  370 

210. 

15<.. 

12.8923 

250.2 

.21*2 

63.56 

115.79 

4.654 

.733 

1.  334 

213. 

156. 

13.2103 

260.6 

.235 

85.1*0 

118.1*3 

4.861 

.727 

1.  302 

216. 

isa. 

13.5211 

270.7 

.228 

87.20 

121.00 

4.698 

.722 

1.275 

219. 

160. 

13.8255 

280.1* 

.221 

88.97 

123.53 

4.914 

.  717 

1.251 

221. 

165. 

11*. 5632 

303.8 

.207 

93.25 

129.66 

4.951 

.706 

1.202 

227. 

170. 

15.2735 

325.9 

.195 

97.36 

135.57 

4.987 

.700 

1.164 

233. 

175. 

15.9621 

31*6.9 

.185 

101.1*0 

11*1.31 

5.020 

.694 

1.  134 

238. 

160. 

16.6330 

367.1 

.175 

105.33 

11*5.91 

5.051 

.669 

1.109 

243. 

185. 

17.2892 

366.7 

.166 

109.18 

152.1*0 

5.082 

.685 

1.069 

248. 

190. 

17.9328 

1*05.6 

.161 

112.97 

157.60 

5.110 

.581 

1.072 

253. 

195. 

18.5659 

1*21*. 1 

.155 

116.71 

163.13 

5.138 

.678 

1.057 

257. 

200. 

19.1S97 

1*1*2.1 

.11*9 

120.1*0 

168.38 

5.165 

.6  75 

1.045 

261. 

210. 

20.1*11*1 

1*77.1 

.139 

127.68 

178.72 

5.215 

.672 

1.024 

270. 

220. 

21.6133 

510.8 

.130 

131*. 61* 

166.66 

5.262 

.659 

1.008 

278. 

230. 

22.7923 

51*3.6 

.122 

11*1.91 

198.89 

5.307 

.656 

.995 

265. 

2itO. 

23.951.9 

575.6 

.116 

11*8.91 

208.60 

5.349 

.564 

.985 

292. 

290. 

25.101*0 

606.9 

.110 

155.65 

216.52 

5.389 

.663 

.978 

299. 

260. 

26.21*19 

637.  7 

.105 

162.76 

226.35 

5.427 

.652 

.971 

306. 

270. 

27.3702 

668.1 

.100 

169.62 

236.05 

5.454 

.  652 

.966 

312. 

280. 

28.1*905 

698.0 

.096 

176.1*6 

21*7.59 

5.499 

.662 

.962 

319. 

290. 

29.6038 

727.6 

.092 

183.28 

257.29 

5.533 

.652 

.959 

325. 

300. 

30.7111 

757.0 

.089 

190.09 

266.87 

5.555 

.663 

.956 

331. 
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TABLE  Via.  THERMOOYNAHIC  PROPERTIES  OF  OXYGEN 


30.  BAR  ISOBAR 


TEMPERATURE  VOLUME 


■K 

CM*/G 

« 

Sit. 703 

.761.2 

56. 

.7676 

58. 

.7729 

60. 

.7762 

62. 

.7837 

6'*. 

.7891 

66. 

.79't7 

68. 

.8003 

70. 

.8061 

72. 

.8119 

7<». 

.8178 

76. 

.8239 

78. 

.8301 

60. 

.8361. 

82. 

.81.29 

8<>. 

.8<(96 

86. 

.8561. 

88. 

.8631. 

90. 

.8706 

92. 

.  8781 

9<>. 

.8857 

96. 

.8936 

98. 

.9018 

100. 

.9102 

102. 

.9190 

lOit. 

.9280 

106. 

.9375 

108. 

.  9't73 

110. 

.9575 

112. 

.9682 

n't. 

.9793 

116. 

.9910 

lis. 

1.0033 

120. 

1.0162 

122. 

1.0299 

12'.. 

1.0<.<>i« 

126. 

1.0600 

120. 

1.0767 

130. 

1. 0952 

132. 

1.1153 

131*. 

1.1375 

136. 

1.  162<» 

138. 

1.1909 

I<t0. 

1.221.2 

• 

li>l.&9<« 

1.2581 

* 

I^LBSh 

7.8056 

litZ. 

7.8800 

1<»<<. 

8.3292 

11.6. 

8.7319 

Iii8. 

9.102i< 

150. 

9.1. 1(91 

152. 

9.7771. 

151.. 

10.0909 

156. 

10.3923 

153. 

10.6831. 

160. 

10.9657 

169. 

11.61.07 

170. 

12.2811 

175. 

12.8952 

190. 

13.1.881. 

185. 

lit. 061.7 

190. 

11.. 6271 

195. 

15.1777 

200. 

16.7181 

210. 

16.771,1 

220. 

17.8031 

230. 

18.8109 

21.0. 

19.9017 

250. 

20.7785 

260. 

21.71.36 

270. 

22.6991 

280. 

23.61.63 

290. 

21.. 5861. 

300  . 

25.5205 

ISOTHERM 
DERIVATIVE 
BAR-CM3/G 


ISOCHORE 
DERIVATIVE 
BAR/K 


INTERNAL 

ENERGY 
J/G 


ENTHALPY 
J/G 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp 
J/G-K 


VELOCITY 

OF  SOUND 
M/S 


8808.0 

39.71. 

-193.28 

-190.98 

2.100 

1.091 

1.663 

1159. 

861.8. <i 

38.82 

-191.13 

-188.83 

2.139 

1.088 

1.663 

1150. 

81.03.8 

37.1.9 

-187. 82 

-185.50 

2.197 

1.083 

1.662 

1136. 

8160.7 

36.26 

-181.. 51 

-182.16 

2.254 

1.  076 

1.662 

1122. 

7919.2 

35.09 

-181.21 

-178.86 

2.308 

1.069 

1.661 

1109. 

7679.0 

31,. 00 

-177.90 

-175.53 

2.  361 

1.061 

1.661 

1096. 

71. 1.0. 2 

32.95 

-171*. 60 

-172.21 

2.1.12 

1.053 

1.661 

1083. 

7ZtiZ*i 

31.95 

-171.29 

-168.8  9 

2  ,  1*6 1 

1.  01*1* 

1.661 

1071. 

6966.9 

30.99 

-167.98 

-165.57 

2.510 

1.031. 

1.661 

1058. 

6732.6 

30.07 

-161*. 68 

-162.21* 

2.556 

1.025 

1.662 

101*5. 

61.99.9 

29.17 

-161.37 

-158.92 

2.602 

1.015 

1.663 

1032. 

6269.0 

28.30 

-158.06 

-155.59 

2.61*6 

1.005 

1.661. 

1019. 

601.0.0 

27.t>6 

-151*. 75 

-152.26 

2.690 

.991* 

1.665 

1006. 

5813.1 

26.6<> 

-151.1*1* 

-11.8.93 

2.732 

.981. 

1.667 

992. 

5588.1. 

25.83 

-11*8.12 

-11*5.59 

2.773 

.973 

1.669 

979. 

5366.2 

25.01* 

-11*1*. 80 

-11*2.25 

2.813 

.962 

1.671 

965. 

511.6.6 

21*. 27 

-11*1.1.8 

-138.91 

2.853 

.952 

1.671. 

951. 

1*929.  7 

23.51 

-138. 15 

-135. 56 

2.891 

.91*2 

1.  677 

937. 

1*715.7 

22.76 

-131*. 81 

-132.20 

2.929 

.931 

1.681 

923. 

1*501*. 9 

22.03 

-131.1.7 

-128.63 

2.966 

.  921 

1.685 

908. 

1.297.5 

21.30 

-128. 11 

-125.1*6 

3.002 

.912 

1.690 

693. 

1*093.5 

20.58 

-121*. 75 

-122.07 

3.033 

.902 

1.  696 

377. 

3893.2 

19.87 

-121. 36 

-118.67 

3.073 

.891* 

1.702 

861. 

3696.8 

19.18 

-117.99 

-115.26 

3.107 

.885 

1.  709 

81.5. 

3501*. 1* 

18.1*8 

-111*. 59 

-111.83 

3.  11.1 

.878 

1.718 

828. 

3316.1 

17.80 

-111.17 

-108.39 

3.175 

.  871 

1.  727 

811. 

3132.2 

17.13 

-107.71. 

-101*. 92 

3.208 

.865 

1.733 

793. 

2952.8 

16.1*6 

-101*. 28 

-101.1*1* 

3.21*0 

.  860 

1.  750 

775. 

2777.9 

15.81 

-100.80 

-97.92 

3.272 

.856 

1.763 

755. 

2607.6 

15.16 

-97.29 

-91*.  38 

3.  301* 

.351* 

1.  779 

737. 

21*1*1.9 

11*. 52 

-93.75 

-90.81 

3.336 

.  852 

1.  796 

718. 

2280.9 

13.90 

-90.17 

-97.20 

3.367 

.851 

1.816 

698. 

2121*. 1* 

13.29 

-86.55 

-83.51. 

3.  399 

.  850 

1.838 

678. 

1972.3 

12.70 

-82.89 

-79.81. 

3.1.30 

.  850 

1.863 

657. 

1821*. 2 

12.12 

-79.16 

-76.09 

3.  1*61 

.  850 

1.891 

637. 

1679. 9 

11.56 

-75.1*0 

-72.27 

3.1.92 

.  81.7 

1.  921. 

618. 

1538.8 

11.03 

-71.56 

-68.38 

3.  623 

.  91.2 

1.961 

599. 

11*00.2 

10.52 

-67.61* 

-61*. 1.1 

3.551. 

.330 

2.  001. 

591. 

1272.9 

9.96 

-63. 51 

-60.32 

3.586 

.833 

2.  0U9 

560. 

1133.2 

9,55 

-59.1.1* 

-56.0  9 

3  ■  619 

.823 

2. 11*9 

5(42. 

993.1. 

8.91* 

-55.13 

-51.72 

3.651 

.822 

2.216 

518. 

851*.  6 

8.32 

-50.67 

-1.7.18 

3.685 

.  820 

2.  310 

1.91. 

718.9 

7.72 

-1*5.98 

-1.2.1*1 

3.719 

.822 

2.  l*l*it 

1*62. 

578.5 

7.08 

-1.1.01 

-37.31* 

3.  756 

.823 

2.  61.3 

1*31. 

1.63.7 

6.50 

-36.1*9 

-32.70 

3.789 

.  831 

2.  871. 

1.01. 

115.7 

.1.67 

63.  16 

86.58 

1..631 

.863 

2. 1.95 

182. 

119.1 

.1*60 

63.69 

87.33 

1*.  636 

.  363 

2.  1.33 

133. 

139.3 

.1.21* 

66.88 

91.87 

1..669 

.835 

2.  127 

198. 

157.1 

.396 

69.72 

95.  91 

1..696 

.811. 

1.  927 

193. 

173.1 

.371. 

72.  31 

99.62 

'..721 

.797 

1.  785 

197. 

187.9 

.351. 

71*. 73 

103.07 

1..  71.1. 

.732 

1.677 

201. 

201.7 

.338 

77.01 

106.  31. 

1..  766 

.  770 

1.  593 

201.. 

211*. 7 

.321. 

79.  19 

109.1*6 

1..  786 

.  760 

1.  525 

208. 

227.0 

.311 

81.27 

112.1*5 

•t.  805 

.751 

1.  1.69 

211. 

238.7 

.300 

83.29 

115.31. 

1*.  821* 

.71.3 

1. 1.21 

211*. 

250.0 

.289 

85.21* 

118.11* 

•*.6i.l 

.736 

1.  391 

217. 

276.6 

.268 

89.92 

121.. 81. 

1..893 

.723 

1.  302 

223. 

301.2 

.250 

91*.  35 

131.20 

'..921 

.712 

1.21*5 

229. 

321*. 1. 

.235 

98.62 

137.31 

i*.955 

.701. 

1.200 

235. 

31*6.5 

.223 

102. 75 

11.3.22 

I..989 

.699 

1. 166 

21.1. 

367.6 

.211 

106.76 

11*8.97 

5.021 

.692 

I.  137 

21.5. 

388.0 

.202 

110.72 

151.. 60 

5.051 

.633 

1.111. 

251. 

1.07.7 

.193 

111.. 59 

160.12 

5.080 

.681. 

1.  095 

255. 

1*26.9 

.185 

118.1.0 

155.65 

5.107 

.631 

1.079 

260. 

1*63.8 

.172 

125.87 

176.19 

5.  159 

.676 

1.051 

269. 

1.99.2 

.160 

133. 19 

136.6(1 

5.20  7 

.672 

1.  031 

277. 

533.1. 

.151 

11.0.39 

196.82 

5.253 

.669 

1.015 

281*. 

566.6 

.11*2 

11*7.50 

206.91 

5.296 

.667 

1.002 

292. 

599.0 

.135 

151..  51. 

216.66 

5.337 

.665 

.  992 

299. 

630.8 

.128 

161.52 

225.76 

5.375 

.661. 

.  981* 

306. 

662.0 

.122 

168.1*6 

236.5b 

5.m2 

.663 

.977 

312. 

692.8 

.117 

175.36 

21*6.30 

5.1.1*8 

.663 

.  972 

319. 

723.  I 

.112 

182.21* 

256.00 

5.1*82 

.  663 

.  968 

325. 

753.  1 

.108 

189.09 

265.66 

5. SI'. 

.663 

.  9ol. 

331. 
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TA8LE   Via.    IHERMOOVNAMIC   PROPERTIES  OF  OXYGEN 


35.   8AR  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM 
DERIVATIVE 
K  Cm3/g  9AR-Cm3/G 


♦  511.760 

.7640 

8626.2 

56. 

.7672 

8674.0 

5S. 

.7725 

6429.8 

60. 

.7779 

8187.3 

62. 

.7833 

7946.3 

64. 

.7887 

7705.6 

66. 

•  7943 

7  46  8  ■  4 

6S. 

.7999 

7231.5 

70. 

.8056 

6996.1 

72. 

.8114 

6762.3 

7it. 

.8173 

6530.2 

76. 

.8234 

6299.8 

78. 

.9295 

6071.4 

80. 

.8358 

5845.1 

82. 

.3423 

5521.1 

eit. 

.8489 

5399.4 

86. 

.8557 

5180 .4 

88. 

.8627 

4954. 1 

90. 

.8698 

4750.8 

92. 

,8772 

4540.7 

9i». 

.8848 

4333.9 

96. 

.8926 

4130,6 

98. 

.9007 

3931,0 

100. 

.9091 

3735,2 

102. 

.9178 

3543,5 

10<t. 

.9268 

3356.0 

106. 

.9361 

3172.9 

108. 

.9458 

2994,1 

110. 

112. 

.9664 

2550,4 

114. 

.9774 

2485.5 

116. 

.9889 

2325,3 

118. 

1.0009 

2159.5 

120. 

1.0136 

2018.1 

122. 

1.0270 

1870.9 

124. 

1.0412 

1727.3 

126. 

1.0  564 

1587.0 

128. 

1.0727 

1449.2 

130. 

1320.9 

132. 

1.1099 

1183.1 

134. 

1,1312 

1045.5 

136. 

1,1548 

911.0 

138. 

1,1815 

778,4 

140. 

1.2121 

644,8 

142. 

1.2485 

515.9 

144. 

1,2938 

384.2 

•  145,363 

1,3333 

295.  9 

•  145.363 

6,3292 

89.2 

146. 

6.4946 

97.9 

146. 

6.9485 

121.6 

150. 

7,3397 

141.8 

152. 

7.6915 

159,6 

154. 

8.0158 

175.8 

156. 

8.3197 

190.7 

158. 

8.6075 

204.7 

160. 

8.8824 

218.0 

165. 

9.5267 

248.4 

170. 

10.1256 

276.0 

175. 

10.6919 

301.6 

180. 

11.2335 

325.7 

185. 

11.7555 

348.5 

190. 

12.2617 

370.4 

195. 

12.7548 

391.4 

200. 

13.2368 

411.8 

210. 

14.1736 

450.7 

220. 

15.0823 

487.8 

230. 

15.9684 

523.4 

240. 

16.8367 

5S7.9 

250. 

17.6906 

591.4 

260. 

18.5325 

624.1 

270. 

19.3645 

656.2 

280. 

20.1881 

687.7 

290. 

21.1046 

718.8 

300. 

21.8149 

749.4 

*  TWO-PHASE 

BOUNDARY 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/C 

39,74  -193.25  -190.56 

36,85  -191.20  -186.52 

37.54  -197.90  -185.19 
36.30  -194.59  -181.67 

35.14  -181.29  -176.55 
34.04  -177, S9  -175.23 
32.99  -174.69  -171.91 
32.00  -171,39  -158,59 
31.04  -158.08  -165. 2fc 
30,11  -154,78  -151,94 

29.22  -151,46  -158.62 

28.35  -156.18  -155.30 
27.51  -154. S7  -151.97 
26.69  -151,55  -146.54 

25.88  -148.25  -145.31 
25.10  -144,94  -141,97 
24.32  -141,62  -138.63 
23.56  -138.30  -135.29 
22.82  -134.97  -131.93 
22,08  -131,64  -126.57 

21.36  -126.29  -125.20 
20.65  -124.34  -121.82 
19.94  -121.58  -119.42 

19.24  -118.20  -115.02 

16.55  -114.91  -111.60 
17.68  -lll.'.l  -106.16 
17.20  -107.98  -104.71 

15.54  -104.54  -101,23 

15.89  -101.06  -97.73 

15.25  -97.58  -94.20 
14.62  -94.06  -90.64 
14.00  -90.51  -87.05 
13.39  -86.91  -83.41 
12.80  -83.28  -79.73 

12.23  -79.59  -76.00 
11.68  -75.65  -72.21 

11.15  -72.05  -56.35 

10.55  -58.16  -54.43 
10.10  -54.19  -50.38 

9.56  -60.10  -56.21 

9.10  -55.87  -51.91 

8.51  -51.51  -47.47 
7.91  -46.97  -42.83 
7.32  -42.20  -37.95 

6.67  -37.09  -32.72 

5.98  -31.49  -26.97 

5.52  -27.22  -22.55 
.602  59.98  82.13 
.580  61.40  84.13 
.525  65.23  89.55 
.465  68.49  94.18 
.454  71.39  98.31 
.428  74.04  102.10 
.407  76.52  105.64 
.388  78.85  108.98 
.372              81.08  112.17 

.339  86.28  119.62 

.313  91.10  126.54 

.292  95.67  133.09 

.274  100.05  139.36 

.259  104.27  145.42 

.246  108.38  151.30 

.234  112.39  157.04 

.224  115.33  162.66 

.207  124.01  173.62 

.192  131.50  184.29 

.110  138.85  194.74 

.169  146.08  205.00 

.160  153.21  215.13 

.152  160.28  225.15 

.145  167.29  235.07 

.138  174.26  244.92 

.132  181.19  254.71 

.127  188.10  264.45 
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ENTROPY  Cv  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G-K 

J/G-K 

M/S 

2. 100 

1.091 

1.553 

1160. 

2.138 

1.089 

1.  663 

1151. 

2.196 

1.083 

1.662 

1137. 

2.252 

1.077 

1.651 

1124. 

2.307 

1.070 

t.551 

1111. 

2.  359 

1.062 

1.  550 

1098. 

2.410 

1.053 

1.  660 

1065. 

2.460 

1.  044 

1.550 

1072. 

2.506 

1.035 

l.bbl 

1  059. 

2.555 

1 .  C  2  5 

1.551 

1047. 

2.600 

1.015 

1.652 

1034. 

2.5'.5 

1.  005 

1.  663 

1021. 

2.588 

.995 

1.  664 

1006. 

2.730 

.  96>> 

1.555 

994. 

2.771 

.974 

1.567 

961. 

2.612 

.953 

1.669 

967. 

2.851 

.953 

1.572 

953. 

2.689 

.942 

1.675 

939. 

2.927 

.932 

1.578 

925. 

3.0GO 

.912 

1.587 

895. 

3.035 

.903 

1.693 

890. 

3.071 

.894 

1.699 

96<.. 

3.  105 

.  665 

1.  705 

849. 

3.139 

.879 

1.  714 

631. 

3.172 

.872 

1.723 

614. 

3.205 

.  666 

1.  733 

797. 

3.238 

.  661 

1.  744 

779. 

3,270 

.  857 

1.  757 

750. 

3.30  2 

.655 

1.772 

741. 

3.333 

.853 

1.789 

722. 

3,395 

.851 

1.629 

693. 

3.  425 

.851 

1.  652 

653. 

3.457 

.  650 

1.679 

643. 

3,488 

.  647 

1.909 

524. 

3,519 

.  641 

1.943 

505. 

3,550 

.629 

1.  961 

589. 

3,581 

.832 

2.027 

567. 

3.613 

.829 

2.111 

549. 

3.645 

.822 

2.  ISO 

527. 

3.678 

.819 

2.260 

501. 

3.712 

.  820 

2.370 

474. 

3.747 

.821 

2.  529 

446. 

3.794 

.  826 

2.  732 

413. 

3.825 

.  839 

3.060 

376. 

3.855 

.854 

3.  519 

349. 

4.575 

.  904 

3.271 

180. 

4.589 

.690 

3.  004 

182. 

4.625 

.655 

2.476 

188. 

4.657 

.630 

2.172 

193. 

4.684 

.810 

1.971 

197. 

4.709 

.  793 

1.826 

201. 

4.732 

.760 

1.716 

205. 

4.753 

.768 

1.  530 

208. 

4.773 

.759 

1.  560 

212. 

4.819 

.739 

1.431 

219. 

4.861 

.725 

1.  343 

226. 

4.898 

.715 

1.279 

232; 

4.934 

.707 

1.231 

238. 

4.967 

.  700 

1.  192 

244. 

4.996 

.695 

1.  161 

249. 

5.028 

.690 

1.136 

254. 

5.057 

.686 

1.  114 

259. 

5.110 

.680 

1.080 

268. 

5.160 

.676 

1.055 

276. 

5.206 

.672 

1.035 

284. 

5.250 

.669 

1.019 

291. 

5.291 

.667 

1.007 

299. 

5.331 

.666 

.997 

306. 

5.368 

.665 

.988 

312. 

5.404 

.664 

.982 

319. 

5.438 

.664 

.976 

325. 

5.471 

.664 

.972 

331. 

TABLE  Via.  THERHOOYNAHIC  PROPERTIES  OF  OXYGEN 


1|0. 

TEMPERATURE 


BAR  ISOBAR 

VOLUME 
Cm3/G 


isotherm 
derivative 
bar-cm3/g 


ISOCHORE 
DERIVATIVE 
BAR/K 


INTERNAL 

ENERGY 
J/G 


ENTHALPY 
J/G 


ENTROPY 
J/G-K 


J/G-K 


Cp 
J/G-K 


VELOCITY 

OF  SOUND 
M/S 


511.817 

56. 

58. 

ea. 

62. 
6<>. 
66. 
68. 
70. 
72. 
71*. 
76. 
78. 
80. 

82. 
SO. 
86. 
88. 
90. 
92. 
90. 
96. 
98. 
100. 

102. 
lOO. 
106. 
108. 
110. 
112. 
110. 
116. 
118. 
120. 

122. 
120. 
126. 
128. 
130. 
132. 
130. 
136. 
138. 
lOU. 

102. 
100. 
106. 

104. 

106.658 

106.653 

150. 

152. 

150. 

156. 

156. 

160. 

165. 
170. 
175. 

ISO. 

185. 
190. 
195. 
200. 
210. 
220. 

230. 
2O0. 
250. 
260. 
275. 
280. 
290. 
300. 


.7638 
.7669 
.7722 
.7  775 

.7829 
.7883 
.7938 
.7990 
.8051 
.8109 
.6168 
.8228 
.8290 
.8352 

.8017 
.8082 
.8550 
.8619 
.8690 
.8760 
.8839 
.8917 
.8997 
.9080 

.9166 
.9255 
.9307 
.9003 
.9503 
.9606 
.9755 
.9868 
.9986 
1.0111 

1.02O2 
1.0382 
1.0529 
1.0686 
1.0662 
1.10O9 
1.1252 
1.1077 
1.1729 
1.2013 

1.2305 
1.2703 
1.3208 
1.3957 
1.O260 
6.1333 
5.5200 
6.9773 
6.3502 
6.6870 
6.9900 
7.2720 

7.9127 
6.0906 
9.0270 
9.5  301 
10.0161 
IC.OShO 
10.9353 
11.3705 
12.2237 
13.0020 

13.6377 
10.6105 
15.3763 
16.1259 
16.  865'. 
17.5963 
ie.32QQ 
19.U370 


8800.0 
8699.5 
8055.9 
6213.9 

7973.3 
7730.2 
7096.0 
7260.1 
7025.3 
6792.0 
6560. 0 
6330.6 
6102.8 
5877. 0 

5653.6 
5032.5 
5210.1 
0998.0 
0785.8 
0576.3 
O370.1 
0167.0 
3968.5 
3773.5 

3582.0 
3395.6 
3213.2 
3035.2 
2861.7 
2692.9 
2528.7 
2369.2 
221'«.2 
2063.5 


1917. 

1770. 

1630. 

1097. 

1368. 

1232. 

1096.8 
965.9 
835.9 
707.5 

583.6 
06Q.3 
337.  0 
210.1 
170.0 
60.7 
63.5 
110.0 
131.8 
150.8 
166.0 
183. S 

219.1 
250.2 
276.5 
30O.  6 
329.5 
352.9 
375.  3 
396.9 
037.9 
076.7 

513.7 
509.0 
560. 0 
617.  7 
650.6 
662.9 
710.  6 
705.9 


39.70 
38.91 
37.58 
36.35 

35.18 
30.08 
33.00 
32.00 
31.08 
30.16 
29.27 
28.00 
27.56 
26.70 

25.93 
25.15 
20.38 
23.62 
22.66 
22.10 
21.02 
20.71 
20.01 
19.31 

18.63 
17.95 
17.26 
16.62 
15.97 
15.33 
10.71 
10.09 
13.09 
12.90 

12.30 
11.79 
11.26 
10.77 
10.20 
9.76 
9.25 
8.68 
6.10 
7.53 

6.92 
6.29 
5.61 
0.60 
0.66 
.781 
.702 
.626 
.570 
.530 
.501 
.075 

.023 
.385 
.356 
.332 
.311 
.290 
.279 
.266 
.200 
.226 

.211 
.198 
.167 
.177 
.166 
.160 
.153 
.107 


•193.23 

-190.17 

2,101 

1.  092 

1.563 

1161. 

■191.27 

-188.21 

2,136 

1.083 

1.  562 

1152, 

•187.97 

-160.66 

2,195 

l.OO', 

1.562 

1139, 

180,67 

-161.56 

2.251 

1.078 

1.551 

1125, 

•181.37 

-178.20 

2.305 

1.070 

1,660 

1112. 

•176.07 

-170.92 

2.  358 

1.062 

1.660 

1099. 

170. 76 

-171.60 

2.0Q9 

1.  05O 

1.650 

1086. 

1  0  7  0  . 

•168.18 

-150.95 

2.607 

1.036 

1,660 

1061. 

•160.89 

-161.61. 

2.550 

1.025 

1.  660 

lOOS, 

•161.59 

-158.32 

2.599 

1.016 

1.561 

1035, 

•158.29 

-155.00 

2.603 

1.006 

1.661 

1023. 

•150.99 

-151,66 

2.686 

.995 

1.662 

1010. 

•151.69 

-108,36 

2.729 

.965 

1.660 

995. 

•106.39 

-105,02 

2.770 

.  97.. 

1.666 

983, 

•105, CS 

-101,69 

2.610 

.  960 

1.657 

969. 

•101.77 

-138,36 

2.  809 

.953 

1.570 

956. 

•135.13 

-131,66 

2.925 

.  933 

1.576 

927, 

•131.80 

-126,30 

2.952 

.  923 

1.660 

913, 

128.07 

-120.93 

2.998 

.913 

1.  680 

998, 

•125.13 

-121.56 

3.03O 

.900 

1.599 

682. 

•121.77 

-116. 17 

3.059 

.895 

1.  695 

667. 

•113.01 

-110.76 

3.103 

.387 

1.702 

351. 

•115.  03 

-111.37 

3.  137 

,880 

1.710 

330. 

■111.50 

-107.90 

3,  170 

,  873 

1.719 

917. 

•106.23 

-100.09 

3,203 

.667 

1.729 

800. 

■100.30 

-101,02 

3,235 

.362 

1.739 

782. 

■101. 35 

-97,53 

3.  257 

.  668 

1.751 

76.,, 

-97.68 

-90,02 

3.299 

.855 

1.766 

705, 

-90. 37 

-90.07 

3.  330 

.650 

1.781 

725, 

-90.30 

-85.89 

3.  352 

.  953 

1.  799 

707, 

-87.27 

-63.27 

3.  392 

.662 

1.819 

686, 

-83.65 

-79.51 

3.  023 

.  852 

1.  302 

66S, 

-30.00 

-75.90 

3.050 

.651 

1.867 

5u9, 

-75.29 

-72.10 

3.080 

.  806 

1.895 

630, 

-72.53 

-68.31 

3.515 

.  601 

1.  926 

512. 

-68.70 

-50.02 

3.505 

.62ii 

1.960 

595. 

-60. 76 

-60.01 

3.577 

.  932 

2.007 

570, 

-60.73 

3,608 

.830 

2.075 

555 . 

-56.53 

-52.06 

3,  6o0 

,  823 

2.107 

535. 

-52. 31 

-07.7,; 

3,672 

.619 

2.216 

511. 

-07.88 

-03.19 

3.  705 

.815 

2.  310 

096. 

-•,3.28 

-38.0? 

3.739 

.  619 

2.-39 

059. 

-38.39 

-33. o; 

3.775 

.621 

2.599 

O30. 

-33. 15 

-26,06 

3.613 

.  829 

2.636 

397. 

-27.33 

-22.03 

3.660 

.  90^ 

3.235 

359. 

-20.07 

-10.86 

3.903 

.  673 

0.  093 

31u. 

-17.77 

-12.05 

3.922 

.867 

0.752 

302. 

55.^7 

76.  01 

0.510 

.907 

0.  960 

177. 

59.07 

31,57 

0.552 

.907 

3.505 

162. 

63.  95 

67,67 

0.  593 

.667 

2. SOU 

189, 

57.61 

93.03 

•,.527 

.839 

2.392 

19». 

70.79 

97.51. 

0.666 

.617 

2.  130 

198. 

73.65 

101.62 

0.682 

.600 

1.955 

203. 

7b. 30 

105.39 

0.  70o 

.  795 

1.822 

207, 

82.25 

113.90 

0,756 

.759 

1.603 

215. 

87.59 

121.55 

0,  80O 

.  70 

1.  057 

223. 

92.  53 

126.60 

0,  805 

.  726 

1.370 

230. 

97.  19 

135.33 

0.863 

.715 

1.  305 

236. 

101.65 

101,72 

0.91  a 

.703 

1.250 

202. 

105.95 

107.69 

0.951 

.701 

1.210 

207. 

110.13 

153.37 

0.962 

.695 

1.  181 

252. 

110.21 

159.70 

5.  Oil 

.692 

1,153 

257, 

122. 12 

171.01 

6.  056 

.68-« 

1,111 

267, 

129.79 

181.95 

5.117 

.679 

1.060 

275. 

137.26 

192.53 

5.166 

.675 

1.  055 

283, 

10'..63 

203,09 

5,209 

.672 

1.037 

291. 

151,87 

213.36 

5.251 

.669 

1.022 

299. 

159,03 

223.55 

5,  291 

.653 

1.  010 

306. 

166. 12 

233,58 

5.  329 

.66-. 

1.000 

312. 

173.15 

203,50 

5,365 

.665 

.  992 

319, 

180. Iw 

£53.02 

5.000 

.665 

.965 

325, 

197.0') 

263.20 

5.^33 

.665 

.980 

332, 
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TABLt   «la.    THERMOOrNAMIC   PKOPERTIES   OF  OXfGEN 


<.S.    BAR  ISOSAR 


TEMPERATURE 


ISOTHERM 
OERII/ATIVE 


INTERNAL 
ENERGY 


Cv 


Cp 


K£LOCITY 
OF  SOUND 


K 

CM^/G 

8AR-Cm3/G 

9AR/K 

J/& 

J/G 

J/G-K 

J/G-K 

J/G-K 

M/S 

•  5'..6?5 

.7636 

8852.6 

39.71. 

-193.20 

-189.77 

2.101 

1.093 

1.663 

1151. 

56. 

.7666 

6725. 0 

36.95 

-191. 35 

-187.90 

2.135 

1.  090 

1.  562 

115  3. 

5  8 . 

.7718 

81*91.9 

37.63 

-189.05 

-161.. 57 

2.193 

1.0  85 

1.551 

1  11.0  . 

60. 

.7771 

821*0  .  3 

36.39 

-181..  75 

-191.25 

2.250 

1.07  8 

1.  560 

1127. 

62. 

.  7825 

8000. 3 

35.23 

-181.  1.5 

-177.93 

2.301. 

1.  071 

1.  560 

1111.. 

&<•. 

.7879 

7751. 7 

31.. 13 

-178. 15 

-171..  61 

2.  357 

1.  063 

1.659 

1101. 

66. 

.7  93'* 

7521*.  5 

33.08 

-171..  87 

-171.30 

2.1*09 

1.0  55 

1.  609 

1  088. 

66> 

.7990 

7299.5 

32.09 

-171.57 

-167. 96 

2.1.57 

1.  01.6 

1.  659 

1  075. 

70  . 

.80'<7 

7051*.  3 

31.13 

-166.26 

-151..  6b 

2.505 

1.036 

1.659 

1  063. 

72. 

.910<< 

6621.6 

30.20 

-161..  99 

-161 .  31. 

2.  552 

1.02  7 

1.659 

1  050. 

71.. 

.9163 

6590.5 

29.31 

-161.70 

-158.02 

2.598 

1.017 

1.659 

1037. 

7b. 

.9223 

6361. 3 

28.1.5 

-158.1.0 

-151.. 70 

2.  61.2 

1.0  06 

1.  660 

1  321.. 

79. 

.  929<t 

6131*. 0 

27.50 

-155. 11 

-151,36 

2.695 

.996 

1.661 

1011. 

SO  . 

.9346 

5908.8 

26.78 

-151.81 

-li.6.C  b 

2.727 

.986 

1.662 

999. 

92. 

.9<«10 

5595.9 

25.99 

-11.6.52 

-11.1.. 73 

2.  769 

.975 

1.  661. 

985. 

8lt. 

.  91176 

51*55.5 

25.20 

-11.5.22 

-11.1.1.0 

2.609 

.955 

1.  555 

971. 

96. 

.85i>3 

521*7.6 

21.. 1.3 

-11.1.91 

-139.07 

2.81.7 

.951. 

1.669 

959. 

89. 

.3612 

5032.6 

23.67 

-139. 60 

-131..  73 

2.  696 

.  91.1. 

1.671 

91.1.. 

90. 

.9682 

1*820.5 

22.93 

-135.29 

-131.38 

2.923 

.931. 

1.671. 

930. 

92. 

.8755 

1*51 1 .  7 

22.20 

-131. 97 

-129.0  3 

2.960 

.921. 

1.677 

915  . 

9i«. 

.8930 

It  1*05.  1 

21.1.9 

-128.65 

-121.. 67 

2.996 

.911. 

1.682 

900. 

96. 

.8907 

i*20i*.l 

20.77 

-125.31 

-121.30 

3.032 

.  905 

1.687 

885. 

99. 

.8987 

1*005.8 

20.07 

-121.97 

-117.92 

3.  057 

.896 

1.692 

870. 

100. 

.9059 

3811.1. 

19.36 

-118.61 

-111.. 53 

3.101 

.68  8 

1.698 

951*. 

102. 

.SIS'* 

3621.1 

16.70 

-115.25 

-111.13 

5.135 

.661 

1.706 

837. 

lOit. 

.92'>2 

31.35.0 

18.02 

-111.97 

-107.71 

3.169 

.  871. 

1.711. 

821. 

106. 

.933'» 

3253.2 

17.35 

-109.1.7 

-101.. 27 

3.  201 

.  869 

1.723 

801*. 

109. 

3075.9 

15.70 

-105. Ob 

-100.81 

3.233 

.853 

1.  731. 

795. 

110. 

.9527 

2903.1 

16.05 

-101.62 

-97,3". 

3.  265 

.  859 

I.  71.6 

769. 

112. 

.9629 

2735.0 

15.1.2 

-98. 16 

-93.83 

3.296 

.  857 

1.  759 

750  . 

n't. 

.9735 

2571.6 

11.. 80 

-91..  68 

-90.30 

3.  329 

.  655 

1.775 

731. 

116. 

.981*8 

21*12.  7 

11*. 18 

-91 . 16 

-86.73 

3.  359 

.  853 

1.  792 

712. 

118. 

.9961. 

2259.1* 

13.59 

-97.61 

-93.13 

3.389 

.653 

1.811 

592. 

120. 

1.0097 

2109.1* 

13.01 

-91.. 02 

-79.1.9 

3.1.20 

.  652 

1.  332 

573. 

122. 

1.0216 

1962.6 

12.1.1. 

-90.39 

-75.80 

3.1.51 

.  651 

1.  855 

551*. 

12t. 

1.0  352 

1820.1* 

11.90 

-76.72 

-72.06 

3.1.81 

.  81.8 

1.891 

635. 

126. 

1.01.95 

1681.5 

11.39 

-72.99 

-68.26 

3.511 

.  81.1 

1.  910 

619. 

128. 

1.0650 

lSi.5.2 

10.98 

-69.20 

-61.. m 

3.51.2 

.928 

1.91*1 

602. 

130. 

1.0820 

litis. 3 

10.37 

-65.30 

-60.1.1. 

3.572 

.932 

1.988 

582. 

132. 

1.1000 

1280.9 

9.87 

-51.  31. 

-56.39 

3.603 

.930 

2.  01*1. 

562. 

131.. 

1.1196 

111*7.3 

9.1.0 

-57.26 

-52.22 

3.635 

.  821. 

2.  117 

S1.3. 

13o. 

1  *  11*  11 

1019.3 

8.91. 

-53. 07 

-1.7.  93 

3.666 

.619 

2.177 

521. 

139. 

1.1650 

891.7 

9.26 

-1.6.  71. 

-1.3.50 

3.699 

.817 

2.258 

1.96. 

mo. 

1.1916 

757.1* 

7.73 

-1.1.. 27 

-38.91 

3.  732 

.817 

2.  355 

1.71. 

l'.2. 

1.2222 

61.7.2 

7.15 

-39.56 

-31.. 06 

3.  766 

.919 

2.1.95 

!.<.<>. 

1.2591 

529.3 

6.55 

-31.. 56 

-26.91 

3.  802 

.  923 

2.672 

1.15. 

m6. 

1.3018 

1.11.  9 

5.93 

-29.17 

-23.31 

3.  61.1 

.631. 

2.91.1. 

381. 

1<.8. 

1.3581 

295.1* 

5.26 

-23.12 

-17.01 

3.881. 

.851 

3.  1.08 

31.1.. 

150. 

1.1*399 

177.0 

1..1.9 

-15.83 

-9.35 

3.935 

.  861 

1..1.28 

298. 

•  151.61.6 

1.5656 

70.9 

3.68 

-7.  20 

-.15 

3.995 

.  939 

9.059 

21.7. 

•  151.6'.6 

1..Q751* 

31.2 

1.03 

1.8.56 

66.90 

1..1.36 

1.0  IJ 

9.  596 

172. 

152. 

1..2555 

1*2.1* 

.983 

50.87 

70.02 

1..1.59 

.  985 

7.252 

177. 

15i«. 

l*.95<.2 

77.9 

.812 

58.31. 

60.23 

1..525 

.912 

1..  000 

195. 

156. 

5.2951* 

105.1 

.720 

63.29 

87.11 

1..570 

.  870 

3.025 

191. 

159. 

5.51*92 

127.5 

.655 

67.22 

92.51. 

1..505 

.  61.1 

2.51.5 

195. 

160. 

5.9  59-. 

11.7.1 

.509 

70.60 

97.1.1 

1..635 

.819 

2.251 

201. 

165. 

6.525<* 

198.7 

.526 

77.71 

107.52 

1..698 

.  761 

1.  81.2 

211. 

170. 

7.2001* 

221*. 0 

.1*70 

83.71. 

116.11. 

1..71.9 

.755 

1.  625 

219. 

175. 

7.7210 

255.  3 

.1*26 

99.16 

123.90 

1..791. 

.739 

1.1.68 

227. 

180  . 

8.201*9 

293.9 

.395 

91.. 17 

131.09 

1..635 

.726 

1.391. 

231.. 

185. 

9.6619 

310.5 

.359 

98.90 

137.99 

1..  672 

.716 

1.325 

21.0. 

190. 

9.0983 

335.6 

.31.7 

103.1.3 

11.1.. 37 

1..905 

.709 

1.  272 

21*6. 

195. 

9.5l9l| 

359.5 

.328 

107.79 

150.62 

1..939 

.702 

1.230 

251. 

ZOO. 

9.9252 

392.2 

.311 

112.02 

156.68 

1..970 

.697 

1.196 

255. 

210. 

10.7073 

1.25.3 

.281. 

120. 18 

169.36 

5.027 

.589 

1.  11.1. 

266. 

220. 

11.<|569 

1*65.9 

.261 

128.05 

179.60 

5.079 

.693 

1.  106 

275. 

230  . 

12.1918 

50i*.l* 

.21.3 

135.69 

190.51 

5.127 

.678 

1.077 

293. 

12.8875 

51*1.3 

.227 

11.3.17 

201.17 

5.173 

.671. 

1.  055 

291. 

250. 

13.5760 

577.  0 

.211. 

150.52 

211.62 

5.215 

.671 

1.037 

299. 

260. 

11*. 2558 

611.6 

.202 

157.77 

221.92 

5.255 

.669 

1.023 

306. 

Z7a. 

1<*.9233 

61*5.3 

.192 

161.. 91. 

232.09 

5.291. 

.558 

1.011 

313. 

280. 

15.5921 

679.1* 

.163 

172.01. 

21.2.16 

5.331 

.666 

i.  002 

319. 

290. 

16.2335 

710.8 

.175 

179.08 

252.11. 

5.  366 

.666 

.99". 

326. 

300. 

15.8787 

71*2.7 

.167 

185.09 

252.05 

5.399 

.665 

.998 

332. 

*     TWO-PHASE  BOUNDARY 


54 


TABLE   Via.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


50.   BAR  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM 
DERIVATIVE 
K  Cm3/6  BAR-Cm3/G 


.7630 

8880.7 

5b. 

.7662 

8750. 0 

58. 

.7715 

8507.8 

60. 

.7768 

8266.8 

62. 

.7821 

8027.2 

60. 

.7675 

7789. 1 

66. 

.7930 

7552.0 

68. 

.7986 

7317.1 

70. 

.80  02 

7  083.3 

72. 

.8100 

6851. 1 

70. 

.8153 

6620.6 

76. 

.8213 

6391. 9 

78. 

.3273 

6165.1 

80. 

.8  301 

59O0.5 

82. 

.3000 

5713.2 

80. 

.3069 

5098.3 

86. 

.3536 

5281.1 

88. 

.3600 

5066.6 

90. 

•  8675 

0  355 .2 

92. 

.8?07 

0606.9 

90. 

.3621 

0002. 0 

96. 

.3893 

O2O0.6 

93. 

.8977 

0003. 0 

ISO. 

.9059 

3809.2 

102. 

.9103 

3659.5 

'100. 

.9230 

3070.1 

106. 

.9320 

3293.0 

lOi. 

.9010 

3116.3 

111. 

.9511 

2900.2 

112. 

.9612 

2776.3 

110. 

.9713 

2610. Q 

116. 

.9628 

2055.8 

118. 

.9902 

2302.1 

12J. 

1.0063 

2152.8 

122. 

1.0139 

2007.6 

120. 

1.0323 

1366.2 

126. 

1.0O6O 

1723. a 

128. 

1.0610 

1592.3 

130. 

1.0779 

1061.3 

132. 

1.3950 

1329. K 

130. 

1.1103 

1197.1 

136. 

1.1309 

1071.5 

138. 

1.1576 

906. 0 

lOO. 

1.1827 

625.0 

102. 

1.2113 

707.6 

104. 

1.2001 

693.5 

lo6. 

1.2830 

O30.0 

108. 

1.3308 

369.3 

ISO. 

1.3937 

259.8 

152. 

1.0883 

109.9 

150. 

1.7157 

33.0 

•  150.362 

1.9032 

2.9 

•   150.  362 

2.7893 

2.1 

156. 

3.9252 

50. 0 

158. 

0.0399 

62.2 

160. 

0.6215 

106.9 

165. 

5.5583 

157.2 

170. 

6.1063 

197.3 

17  5.' 

6.6603 

232.0 

ISO. 

7.1300 

263.2 

185. 

7.5726 

291.9 

190. 

7.9873 

313.6 

195. 

6.3836 

303.9 

200. 

8.7653 

367.9 

210. 

9.0906 

013.  1 

220. 

10.1695 

055.0 

230. 

10.8585 

095.3 

2O0. 

11.5076 

533.5 

25J. 

12.1009 

670  .2 

260. 

12.7613 

605.7 

270. 

13.3711 

600.3 

280. 

13.9722 

670.1 

290. 

10.5659 

707  .  I 

303. 

15.1532 

739.6 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/6 

39.75  -193.18  -139.36 
39.00  -191.02  -167.59 

37.67  -188.12  -180.26 
36.03  -180.63  -130.90 

35.27  -131.50  -177.63 
30.17  -173.20  -170.31 
33.13  -170.96  -170.99 
32.13  -171.67  -167.67 
31.17  -168.38  -160.36 
30.25  -165.09  -161.00 
29.36  -161.30  -157.72 
26.09  -158.52  -150.01 

27.65  -155.23  -151.09 
26.83  -151.90  -107.77 

26.03  -103.65  -100.00 

25.25  -105.35  -101.12 

20.06  -102.05  -137.79 

23.73  -138.75  -130.05 

22.99  -135.05  -131.11 

22.25  -132.10  -127.76 

21.50  -128.82  -120.01 

20.83  -125.09  -121.05 

20.13  -122.16  -117.67 

19.00  -116.32  -110.29 

18.76  -115.06  -110.69 

18.09  -112.09  -107.06 
17.03  -108.71  -100.05 
16.76  -105.31  -100.60 

16.10  -101.89  -97.13 
15.50  -96.05  -93.60 

10.68  -90,98  -90.12 

10.28  -91.08  -35.57 

13.66  -67.95  -82.96 
13.10  -80.39  -79.36 

12.55  -80.78  -75.69 

12.01  -77.13  -71.97 
11.09  -73.00  -66.20 
11.00  -69.69  -60.36 
10.50  -65.33  -60.05 

9.97  -51.92  -56.01. 

9.53  -57.91  -52.33 

6.99  -53.79  -06.12 

3.05  -09.55  -03.77 
7.91  -05.20  -39.26 

7.36  -00.63  -30.56 

6.79  -35.35  -29.63 

6.21  -30.70  -20.32 

5.59  -25.13  -16.52 

0.90  -18.68  -11.91 

0.17  -11.13  -3.b9 

3.01  1.37  10. 0: 

2.06  10.08  20.19 
1.51  31.66  05. 60 
1.06  51.15  70. 
.896  56.33  60.53 
.799  63.33  87.03 

.655  72.05  100.20 

.570  79.08  110.22 

.512  65.52  116.60 

.068  90.96  125.60 

.033  96.02  133.86 

.000  100.30  100.73 

.380  105.35  107.26 

.359        .    109.76  153.59 

.325  118.20  155.6? 

.299  126.27  177. 2£ 

.277  130. J3  166.38 

.258  101.70  199.20 

.202  109.15  209.87 

.229  156.50  220.31 

.217  153.75  230. ol 

.205  170.92  200.78 

.197  173.03  250.66 

.166  136.09  260.65 


ENTROPY  Cw  Cp  VELOCITY 

OF  SOUHO 


J/G-K 

J/G-K 

J/G-K 

H/S 

2.  102 

1.093 

1.663 

1 162. 

2.130 

1.091 

1.662 

1155. 

2.  192 

1.085 

1.  661 

1101. 

2.206 

1.079 

1.650 

1128. 

2.303 

1.072 

1.659 

1115. 

2.355 

1.06. 

1.659 

1102. 

2.O06 

1.055 

1.659 

1  089. 

2.056 

1.  0O6 

1.  556 

1  077. 

2.50O 

1.  037 

1.658 

105O. 

2.551 

1.  027 

1.653 

1  052. 

2.596 

1.017 

1.656 

1039. 

2  .  5oO 

1.007 

1.  659 

1026. 

2.683 

.997 

1.660 

1013. 

2.725 

.  966 

1.561 

1300. 

2.755 

.975 

1.662 

967. 

2.807 

.  965 

1.660 

970. 

2.  606 

.955 

1.666 

960. 

2.880 

.905 

1.  669 

906. 

2.922 

.9  30 

1.672 

932. 

2.  956 

.925 

1.675 

913. 

2.990 

.915 

1.679 

903. 

3.030 

.906 

1.  630 

33  0. 

3.  065 

.697 

1.639 

972. 

3.099 

.889 

1.  695 

357. 

3.132 

.882 

1.702 

800. 

3.  166 

.875 

1.7  10 

320. 

3.  198 

.869 

1.719 

907. 

3.230 

.  860 

1.729 

790. 

3.262 

.  660 

1.  7O0 

772. 

3.  290 

.  851 

1.753 

753. 

3.  325 

.  656 

1.  768 

735. 

3.  355 

.850 

1.  730 

715. 

3.  365 

.  850 

1.  802 

597. 

3.017 

.853 

1.  622 

673. 

3.007 

.  652 

1.605 

659. 

3.077 

.  603 

1.  369 

501. 

3.606 

.  601 

1.  695 

620. 

3.533 

.627 

1.923 

608. 

3.556 

.  631 

1.969 

599. 

3.599 

.630 

2.  016 

558. 

3.630 

.  625 

2.066 

550. 

3.651 

.819 

2.  102 

529. 

3.693 

.817 

2.213 

506. 

3 .  72  5 

.616 

2.332 

092. 

3.  758 

.815 

2.O10 

'.57. 

3.793 

.  81  > 

2.  550 

•.30. 

3.629 

.825 

2.  750 

O03. 

3.  669 

.  631 

3.  350 

357. 

3.913 

.655 

3.592 

333. 

3.968 

.  869 

0.797 

280. 

O.060 

.99u 

13. 012 

212. 

0.123 

1.102 

125. 306 

131. 

0.28  9 

1.101 

109. 606 

166. 

O.O50 

.961 

6.  373 

132. 

0.513 

.900 

3.958 

190. 

0.555 

.865 

3.037 

195. 

0.635 

.807 

2.199 

207. 

0.  695 

.  770 

1.330 

216. 

0.7h5 

.752 

1.  630 

220. 

0.769 

.7  3-; 

1.099 

231. 

0.628 

.720 

1.035 

233. 

0.665 

.715 

1.  337 

20... 

■..699 

.709 

1.  280 

250. 

0.931 

•  702 

1.202 

255. 

O.990 

.  693 

1.  178 

255, 

5.C03 

.686 

1.133 

27,, 

5.093 

.681 

1.103 

283. 

5.139 

.67? 

1.  37>. 

291, 

5.163 

.573 

1.  353 

299. 

5.220 

.571 

1.036 

306, 

5.  262 

.ot9 

1.023 

313. 

5.299 

.  56  7 

1.012 

320. 

5.  335 

.  d66 

1.303 

326. 

5.369 

.666 

.  996 

333. 
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TABLE   l/Ia.    THERMOOrNAMIC   PROPERTIES  OF  OXYGEN 


55.    8AR  ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cy 

Cp 

VELOCITY 

□ERIVAT IVE 

DERIVATIVE 

ENERGY 

OF  SOUND 

K 

8AR-Cm3/G 

BAR/K 

J/G 

J/G 

J/G-K 

J/G-K 

J/r,-K 

M/S 

♦  5'*.989 

.7633 

6698 . 9 

39.  75 

-193. lo 

-138.96 

2.102 

1.09". 

1.56  2 

1163. 

56, 

.  7659 

8  775.8 

39.  01. 

-191.  •.9 

-187. 26 

2.  132 

1.091 

1.  662 

1 156. 

5  9  • 

•  7711 

8533 . 7 

37.71 

-188.20 

-183.96 

2.  191 

1.0  86 

1.  561 

111.2. 

60. 

.776'. 

8293. 1 

36.1.6 

-iai..91 

-160.61. 

2.21.7 

1.  079 

1.660 

1129. 

62. 

.7817 

805'..  1 

35.  31 

-181.62 

-177.32 

2.301 

1.  072 

1.  659 

1116. 

&(* . 

.7871 

7616.5 

31. .  22 

-178.33 

-1 7^• 0  0 

2.351. 

1.0  5'. 

1.  656 

1  IQi.. 

66. 

.7926 

7560 . 3 

33.17 

-175.0'. 

-170.68 

2.1.05 

1.  056 

1.  558 

1091. 

6d  . 

.7981 

73'.5.5 

32.17 

-171. 76 

-167.37 

2.1.5-. 

1.  01.7 

1.  657 

1073. 

70. 

.  80  38 

7112.2 

31.22 

-168.1.8 

-151..  0  5 

2.60  2 

1.037 

I.  557 

1  066. 

72 . 

.  9095 

6880.5 

3U.  30 

-165. 19 

-160.71. 

2.  51.9 

1.  029 

1.657 

1053. 

7'*. 

.8153 

6650.5 

29.1.0 

-161.91 

-157. 1.3 

2.595 

1.016 

1.65  7 

1  31.1 . 

76. 

.8212 

61.22  . 1. 

26.  51* 

-156.53 

-151..  1  i 

2.  639 

1.009 

1.658 

1  028. 

76. 

.8273 

6  196 . 2 

27.  70 

-155.  31. 

-150.79 

2.662 

.997 

1.  55  8 

1015. 

6  j. 

.8335 

5972. 1 

26.88 

-152.06 

-11.7.1.6 

2.72'. 

.987 

1.  659 

1302. 

82. 

.  83  96 

5750 . 3 

26.0  8 

-11.8.77 

-11.1.. 15 

2.  765 

.977 

1.  051 

989. 

6'.. 

.  81.63 

5531.0 

25.  30 

-11.5. '.9 

-11.0.  8  3 

2.805 

.966 

1.  662 

976. 

So, 

.  8529 

531"..  3 

21.. 53 

-11.2.  19 

-137. 5[i 

2 .  Oi.!. 

.  955 

1.  661. 

962. 

ea. 

.  9597 

5100.5 

23.78 

-138. 90 

-131..  1  7 

2.  662 

.91.5 

1.  667 

9C. 

.8667 

1.669.6 

23.01. 

-135.60 

-130.61. 

2.920 

.  935 

1.  6o9 

93... 

92. 

.8739 

1.661 .  9 

22.32 

-132. 30 

-127.1.9 

2.957 

.925 

1.673 

920  . 

9't . 

.8813 

1.1.77  .  6 

21.60 

-126.99 

-121..  11. 

2.  993 

.916 

1.375 

905. 

96. 

.8689 

1.276.  9 

20.89 

-125.66 

-120.79 

3.029 

.  907 

1.581 

890. 

98. 

.8967 

1.079.  9 

20  .20 

-122. 35 

-117.1.? 

3 .  Cc  3 

.899 

I.  695 

875  . 

100  . 

.90'.8 

3836.8 

19.51 

-119. 02 

-111..  0  1. 

3.  097 

.  69  J 

1.692 

860. 

102. 

.9131 

3697. 7 

18.63 

-115.67 

-110.65 

3.  130 

.86  3 

1.699 

31.1.. 

10  <«. 

.9218 

3512. 9 

16.16 

-112. 32 

-107.25 

3.163 

.  67b 

1.  705 

827. 

106. 

.9307 

3332.1. 

17.50 

-10  6. 95 

- 1  f3 .  6  3 

3.  196 

.87  3 

1.711. 

610. 

108. 

.9<.00 

3156.1. 

16.65 

-105. 56 

-  ITI 0  .  3  9 

3.  226 

.  665 

1.  721. 

793. 

110. 

.9'.96 

2985. 0 

16.22 

-102.15 

-95.93 

3.  250 

.862 

1.  735 

775. 

112. 

.9596 

2616.2 

15.59 

-98. 72 

-93.1.5 

3.291 

.  959 

1.  71.9 

757. 

lit. 

.  9700 

2656. 0 

11.. 97 

-95. 27 

-89.91. 

3  .  322 

.657 

1.762 

739. 

116. 

.  9808 

21.98.5 

11.. 37 

-91.79 

-86.1.C 

3.  353 

.  855 

1.777 

720. 

118. 

.9921 

231.5.  5 

13.78 

-88. 28 

-82.83 

3.36., 

.855 

1.79". 

702. 

120. 

1 .  00  (.0 

2196.8 

13.20 

-8'..  71. 

-79.22 

3.  1.11. 

.  95^ 

1.913 

693. 

122. 

1.0161. 

2052.2 

12.65 

-81.16 

-75.57 

3.  ici. 

.852 

1.  631. 

665. 

Wt, 

1.029'. 

1911.1. 

12.11 

-77.51. 

-71.86 

3.1.71. 

.61.9 

1.857 

61.7. 

126. 

1.0'.33 

1773.8 

11.60 

-73.87 

-68.13 

3.  501. 

.  81.1 

1.  881 

630. 

128. 

1.0580 

1638.9 

11.11 

-70. 16 

-51..  31. 

3.531. 

.  827 

1.906 

61<.. 

130. 

1.07^0 

1507.9 

10.62 

-66. 35 

-50.  l.l< 

3.551. 

.831 

1.953 

595. 

132. 

1.0910 

1376.2 

10.11 

-62.1.9 

-56.1.6 

3.691. 

.629 

1.  995 

575. 

13'.. 

1.1092 

121.6.1 

9.65 

-58.53 

-52.1.3 

3.625 

.  625 

2.  059 

567. 

136. 

1.1291 

1122.5 

9.11. 

-51..  ".3 

-1.8.27 

3.656 

.  820 

2.109 

537. 

138. 

1.1506 

998.9 

8.61 

-50.33 

-1.1.. 00 

3.697 

.816 

2.  173 

515. 

1*.0  . 

1 . 1  71.6 

880.7 

8.06 

-1.6.07 

-39.61 

3.718 

.815 

2.  21.8 

1.93. 

1'.2. 

1.2011. 

765.6 

7.55 

-1.1.63 

-35.02 

3.751 

.915 

2.  31.0 

1.69. 

I't't. 

1.2318 

651.. 1 

7.01 

-37.00 

-30.23 

3.  761. 

.815 

2.1.55 

1.1.1.. 

1I>6. 

1.2671 

51.3.5 

6.1.5 

-32.12 

-25.16 

3.619 

.820 

2.615 

<.16. 

1<.8. 

1.3092 

1.36.5 

5.88 

-26.90 

-19.70 

3.  667 

.  929 

2.839 

367. 

150. 

1.3615 

331.9 

5.29 

-21.17 

-13.68 

3.  697 

.  61.1 

3.  182 

351.. 

152. 

l.'«316 

229.3 

1..6'. 

-1'..62 

-6.75 

3.91.3 

.  850 

3.  782 

313. 

1.5389 

130.1 

3.89 

-6.  50 

1.97 

it.OCO 

.  89.. 

5.  135 

273. 

156. 

1.7898 

35.7 

2.82 

6.  80 

15.55 

1..  091. 

.  990 

12.153 

209. 

158. 

3.11<.3 

29.9 

1.1.1 

1.1.80 

56.93 

1..36'. 

1.029 

11.239 

181. 

160. 

3.71.93 

61..  3 

1.11 

52.86 

73.1.6 

1..1.56 

.937 

5.  212 

189. 

165. 

1..6398 

121.. 8 

.825 

66.  15 

91.56 

1..568 

.81.1 

2.777 

203. 

170. 

5.2  665 

170.6 

.692 

71.. 69 

103.66 

1..639 

.791. 

2.119 

213. 

175. 

5.7886 

209.0 

.609 

81.55 

113.1.0 

1..696 

.766 

1.807 

222. 

180. 

6.2523 

21.2.6 

.51.9 

87.  51. 

121.93 

1..  71.1. 

.  7^7 

1.622 

230. 

185. 

6.6779 

273.6 

.501. 

92.9'. 

129.71 

1..  767 

.  733 

1.  1.98 

236. 

190. 

7.0763 

302.0 

.1.67 

93.  05 

136.97 

1..  825 

.  722 

1.1.10 

21.3. 

195. 

7.i.5<.3 

328.8 

.1.37 

102. 85 

11.3.85 

1..  851 

•  711. 

1.  31.1. 

2<.9. 

200. 

7.8162 

351.. 1 

.1.11 

107.1.1. 

150.  1.3 

1..  891. 

.707 

1.292 

25'.. 

210. 

8.5032 

1.01.3 

.370 

116.18 

152.91. 

1..955 

.697 

1.215 

265. 

220. 

9.1537 

<.1|5.2 

.338 

121..  1.7 

171.. 82 

5.011 

.690 

1.162 

271.. 

230. 

9.7772 

1.86.6 

.312 

132. 1.6 

166.23 

5.061 

.581. 

1.  123 

283. 

2i>0. 

10.3800 

525.9 

.290 

1<.0.21 

197.30 

5.108 

.  679 

1.  093 

291. 

250. 

10.9665 

563.7 

.272 

11.7.  79 

208.11 

5.153 

.575 

1.069 

299. 

260. 

11.5<.00 

600.2 

.255 

155.23 

218.70 

5.191. 

.573 

1.  050 

306. 

270. 

12.1027 

635. S 

.21.2 

162.56 

229.12 

5.233 

.670 

1.035 

313. 

280. 

12.6565 

670.0 

.230 

169.80 

239. '.1 

5.271 

.668 

1.023 

320. 

290. 

13.2028 

703.8 

.219 

176.97 

21.9.58 

5.307 

.667 

1.  012 

327. 

300. 

13.71.28 

736.9 

.210 

181.. 08 

259.66 

5.31.1 

.666 

l.OOit 

333. 
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TABLE  Via.   THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


60.   BAR  ISOBAR 

TEMPERATURE       VOLUME  ISOTHERM         ISOCHORE  INTERNAL 


3 

CM 

Ut Kl VA  1  1  VL 

Ut K i  VA  1  1  VC. 

EN  ERGY 

K 

BAR/K 

J  /G 

_ 

"193. 13 

*7656 

Ann  1  *  i 

TQ*n  ft 

■191.56 

5  8  • 

.7706 

8559  5 

37*  76 

60. 

.7760 

8319,5 

36.52 

-184.98 

62  • 

808  0,9 

*  7Rfc7 

66a 

*7922 

7608  *1 

33  22 

"l75  13 

68« 

.7977 

737  3 • 8 

32*22 

"1 7 1 . 85 

70* 

.  60  33 

7 141  a  0 

31.26 

-168. 57 

^^An*2 

"  IJ'g 

29  .45 

76« 

.8207 

6452  8 

28.59 

78» 

.  8267 

6227 • 1 

27.75 

-155  46 

80. 

.8329 

6003.6 

26.93 

-152.18 

82  • 

8392 

5782  a  4 

26  13 

L^*  ft? 

8'f  • 

a  8^*56 

5563  ^6 

25  .  35 

d6a 

0522 

5347  a  5 

24.59 

-l'*2  *  34 

88c 

a  8590 

5134 . 2 

2  3.64 

- 139. 0  5 

90  ■ 

a  8659 

492  3.9 

23.10 

-135. 76 

92a 

a  8731 

4  716.9 

22.  3  7 

-132. 46 

•  860'* 

4513, 1 

21.66 

96* 

a  8679 

431 3.0 

20.95 

-125.65 

98* 

•  8957 

4 1 16  a  6 

20.26 

- 122  •  S** 

100. 

•  90  37 

3921.. 1 

19.57 

-119.22 

10  2* 

a  9120 

3735.7 

16.90 

-115. 88 

10  ^  • 

•  92  06 

3551.5 

18.23 

-112. 5 W 

iD6* 

a  9294 

3371.6 

17,58 

"10  9, 16 

108  • 

a  9386 

3196.3 

16.93 

-10  5.60 

113  • 

a  9481 

3025.5 

112* 

a  9560 

2859. 3 

15.67 

- 99 . 0  0 

ll^ft* 

a  9662 

2697. 8 

15,05 

-95 . 56 

116* 

118« 

•  9901 

2  3  Q  g  ,  (. 

13.87 

-88*61 

120. 

la0017 

22't0.3 

13.30 

-85.09 

122« 

1  a  0 1 39 

2096.'. 

12.74 

"81. 53 

12 

1  •  0  267 

1956.2 

12.21 

-  77 . 9  3 

12&« 

1  a  0402 

1819.2 

11.70 

-7  '+.30 

128  c 

1 a  0  546 

11.22 

-70, 62 

130  a 

1  a  07  03 

1553.5 

132* 

1 a  0  868 

1  '♦Z  3.0 

10*23 

-63.  i)  t 

130»a 

1 • 10  44 

1 29 .  5 

9.76 

-5  9.13 

136* 

1« 1235 

1172.6 

9.27 

-55,  1** 

138* 

1  a  1443 

1050.6 

8.76 

-51. 06 

I'tO. 

lal670 

931.. 7 

8.25 

-46. 39 

1^2. 

1 • 1924 

7.73 

-'♦2.55 

1  a  22  08 

712.0 

7.20 

- 3  fl , 0  7 

I'f  6. 

1  a  2  533 

^99*  3 

6*14 

"28*  40 

150 . 

1*3  365 

397.8 

5.58 

-2  3.06 

15^* 

1*^707 

205*8 

4*37 

'10*  43 

156. 

1  • 56d9 

119.1 

3.65 

-2,0s 

156. 

1.8372 

1.5. 1. 

2,74 

10.56 

160. 

2a5716 

27.1. 

1,76 

33.1*1 

165. 

3.619^ 

93.0 

1.06 

56,2'* 

17a. 

4,5092 

!<••(. 2 

.643 

b9.22 

175. 

5.3485 

186.5 

.723 

77.23 

180. 

5,5118 

22  3.0 

•  642 

63.89 

165. 

5*9294 

255.8 

,583 

89.79 

190. 

6.3159 

286.0 

,536 

95.  19 

195, 

6.6795 

31<«.  1 

.499 

100.25 

ZOO. 

7.0256 

3<t0.7 

,467 

105.06 

210. 

7.6781 

390.  0 

.417 

114, 11 

220. 

6.2918 

'•SS.S 

.379 

122.6*. 

230. 

6a8775 

'•78.3 

.3(*8 

.  130.81 

2i>a. 

9*4418 

518.8 

.323 

138.71 

250. 

9.9894 

E57.5 

.302 

146.41 

260. 

10.5237 

591..9 

.264 

153.95 

270. 

11.0471 

631.  1 

.266 

16i,36 

260. 

11.  5611* 

666  .2 

.254 

166.67 

290. 

12.11662 

700.6 

.242 

175.90 

300. 

12.5667 

73lt.3 

•  231 

163.07 

ENTHALPY        ENTROPY  Cy  Cp  VELOCITY 

OF  SOUND 


J/G 

J/G-K 

J/G-K 

J/G-K 

M/S 

-168.55 

2.102 

1.  09'. 

1.662 

1 161.. 

-1 66. 97 

2. 131 

1.  092 

1.  662 

1157. 

-163.65 

2.  189 

1.086 

1.660 

1 11.*. 

-160.33 

2.21.6 

1.090 

1.659 

1131. 

-177.01 

2.30  0 

1.073 

1.658 

1119. 

-173. 69 

2.  353 

1.065 

1.  658 

110  5. 

-170.38 

2.  1*0  1* 

1.056 

1.657 

13  92. 

-167.07 

2  .  ".5 3 

1.  0*.7 

1.657 

10  9  0  . 

-163. 75 

2.501 

1.  03  ^ 

1.  656 

1  067. 

-1 60  . 

2 . 5'* 0 

1.02') 

1.  656 

1055. 

2.593 

1.018 

1.656 

1  0'42 . 

-153.61 

2.637 

1.008 

1.657 

10  3  0. 

-150.50 

2.  690 

.999 

1.  657 

1017. 

-l'*7. 16 

2.  722 

.988 

1.658 

1001.. 

"  ncJe. 

1.659 

391 . 

'1 77  5^ 

?*  An  7 

*  Qfc7 

*  ocl 

^  *  c  c  i 

97  8  . 

"     77  AQ 

7     ft  3 

.95  6 

1.662 

96*.  . 

"i 

^*  ^  0 

^*  fcC7 

950. 

2  •  91 0 

.936 

936  . 

1  *  fc7n 

922 . 

'  Qi  7 

»  fc7 

'12053 

3  026 

*  90  8 

1678 

893* 

-117,17 

3.051 

.  893 

1.613 

978. 

-113.79 

3.C95 

.  891 

1.699 

862. 

. 

"1  n?  n 

3.161 

*  877 

'  7n-> 

^'  71  T 

'   fi  t  n 

\' 

.871 

8l2* 
* 

'  nn   1  7 

1  7?n 

796  . 

-96.72 

3.257 

*  ftfcT 

* 

7 

-93  .  2 

1  7?^ 

"  j£ ' 

7°l' 

-66,23 

3  350 

*  856 

773 

725  * 

-82.67 

3.381 

.  856 

1.  797 

706. 

-79. 08 

3.  mi 

.  855 

1.  805 

699. 

-75.^5 

* 

.85  5 

0/0  . 

-71.77 

3  .  '♦  7 1 

.  8*.  j 

1  '  fl 

?'?■ 

1  '  «^  fl 

*     n  ^ 

*  ft  97 

-6  0  .  **3 

3.560 

*  4  7  1 

1'  937 

^  *  f 

'  • 

1.977 

-«p 

-52.50 

3.620 

'920 

2*074 

Jus' 

-".<.. 19 

3.681 

,  616 

2.  136 

52".. 

-39.86 

3.  712 

.  ai". 

2.  20  J 

50  3. 

-  35.  0 

3.7'.'. 

.  8  l". 

2*282 

-.60  . 

-  30 . 7W 

3.777 

.  8 1 

2.373 

-25.85 

3.810 

.  9  I'j 

2.509 

.31. 

-20.66 

3  •  6'.& 

.822 

2.682 

77"*' 

-15.  0*4 

3.863 

.8  31 

2.929 

-8.82 

3.925 

•  8  3 

3'  95^ 

51.3* 

3  0  7. 

7.1.6 

'..030 

.  896 

5.  31  1 

255. 

21.59 

<..l2j 

.  972 

9.  80? 

21-.. 

■.a. Bit 

1..  292 

I.e.? 

13.  00  J 

195. 

81.16 

'..'.91 

.a8H 

J.  779 

199. 

96.27 

'..581 

.01  ) 

2.  521 

211. 

107.52 

'■.6^7 

.782 

2.030 

223. 

116.96 

■..700 

.758 

1.769 

229. 

125.36 

"..71.5 

.71.2 

1.605 

235. 

133.09 

■..787 

.730 

1.'.92 

2'.2. 

mo. 33 

'..82  5 

.720 

1.'.09 

2'.8. 

1h7.21 

<«.  660 

.713 

1.  3'.5 

251.. 

160.18 

"..923 

.701 

1.25* 

26<. . 

172.39 

'..980 

.693 

1.  19i 

Z7t. 

18'.. C7 

5.1,32 

.  687 

1. 1".? 

263. 

195.36 

5.080 

.682 

1.  112 

291. 

206. 3<. 

5.  125 

.  67'( 

1.  086 

299. 

217.09 

5.  167 

.  67". 

1.  06  . 

306. 

227.6". 

5.207 

.672 

1.  01.7 

311.. 

238.01. 

5.2'.'. 

.673 

1.033 

321. 

21.8.31 

5.  280 

.66  9 

1.022 

327. 

258. HO 

5.315 

.667 

1.012 
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TABLE   Via.   THERMODYNAMIC   PROPERTIES  OF  GXVGEN 


TEMPERATURE  VOLUME 
K  Cm3/& 


•      55.103  .7629 

56.  .7652 

53.  .?70'< 

60.  .7757 

62.  .7S10 

OH,  .7663 

66.  .7918 

68.  .7973 

70.  .8029 

72.  .3066 

7"».  .611.3 

76.  .3202 

78.  .3262 

80.  .3323 

82.  .8336 

3<..  .8<>5a 

36.  .8515 

33,  .8533 

90.  .8652 

92.  .8723 

9"..  .8795 

96.  .6670 

98.  .a9<.8 

100.  .9027 

102.  .9109 

lOi..  .919<« 

106.  .9262 

133.  .9372 

IIJ.  .9<.66 

112.  .956<. 

11"..  .9665 

116.  .9770 

116.  .9680 

12l).  .9995 

122.  1.0115 
12<<.  I.a2<<l 
126.  1.0373 

123.  1.  0  51<< 
13C.  1.0667 
132.  1.0627 
iSi..  1.Q998 
136.  1.1163 
138.  1.1363 
1<.0.  1.1600 

1>.2.  1.16<tl 

I'.'..  1.2106 

l<.b.  1.2<tl0 

ihi.  1.2755 

150.  1.3160 

152.  1.3650 

15'..  1.1.267 

156.  1.5102 

159.  1.6365 

160.  1,6686 

165.  3.0675 

170.  3.61t8't 

175.  '..1.120 

180.  '..3813 

185.  5. 29'.'. 

190.  5.6720 

195.  6.02'«2 

200.  6.3573 

210.  6.9610 

220.  7.561.0 

230.  6,1177 

2I.J.  e.6't9'> 

250.  9.16'>1 

260.  9.6652 

270.  10.1552 

280.  10.6361 

29a.  11.11,91, 

300.  11  .576'. 


ISOTHERM  ISOCmORE 
DERIVATIVE  DERIVATIVE 
BAR-Cm3/G  3AR/K 


6935.2  39.75 

8826.'.  39.13 

8585.2  37.60 

83't5,  7  36,56 

6107.7  35,1.0 
7871,  0  31,.  30 

7635.8  33.26 
71.02,  0  32,26 

7169.8  31.31 

6939.1  30.39 

6710.2  29.50 
6'.83.1  23.63 

5257.9  27.80 
6031). 9  26.98 

581'.. 3  26,18 

5596.1  25. '.0 

5380.5  2'.. 6'. 

5167.6  23.89 
1.958.  1  23.15 
1.751,6  22,1,3 
1.51.8,5  21,71 
'.3'«8,9  21.01 

I.  153.  1  20.32 

3961.2  19,61. 

3773,1.  18.97 

3589.3  16.30 
31.10.6  17.65 
3235.6  17.00 

3065.6  16.37 
2900.1  15.76 
2739.  1  15.11. 
2662.  3  11.. 51. 
21.31.0  13.96 
2283.5  13.39 

Zl'.O.l  12.61. 

2000.5  12,31 

1661.. 1  11,80 

1730,3  11.32 

1593.7  10.86 

II.  69.3  10.36 
131.2.2  9.87 
1221.7  9.'>Q 
1101.3  8.90 

987.2  8. 1.0 

875.5  7.90 

767.6  7.39 

661.1  6.88 

553.3  6.36 
'•59.6  5. SI. 
363.9  5.30 

273.6  1..71, 
190.0  <>.1'> 
111.. 6  3.1.7 

57.5  2.70 

65,3  1.1,0 

119.7  1.03 
16'.. 7  ,655 
20<i.2  ,71.7 
238.9  .670 
270.7  .612 

300.2  .565 
327.9  ,527 
379.2  .'.67 
1.26.3  .'•22 

<.70.3  .387 

512.0  .358 

551,7  .333 

589.9  .313 

625.9  .295 

662.7  ,279 

697,7  ,266 

732,0  .2Ei 


INTERNAL  ENTHALPY 
ENERGY 
J/G  J/G 


-193,11  -186.15 

-191.63  -165.66 

-186.  31.  -183. 3W 

-165.06  -180.02 

-181.73  -176,70 

-178,50  -173,39 

-175,22  -170,07 

-171,91.  -166,76 

-158,67  -163,1.5 

-155,39  -160,11. 

-162,12  -156,83 

-158,65  -153,52 

-155,57  -150.20 

-152.  30  -11(6,89 

-11.9,03  -11.3,58 

-l't5.75  -11.0.26 

-l<.2.i.7  -136.91. 

-139.19  -133.62 

-135.91  -130.29 

-132.62  -126.95 

-129.33  -123.51 

-125.03  -120,27 

-122.73  -116.91 

-119.1.1  -113.55 

-115. J9  -110.17 

-112.76  -106,78 

-109,1.1  -103,  38 

-106,05  -99.95 

-102.67  -95.51 

-99,27  -93.05 

-95,85  -89,57 

-92.1.0  -66.05 

-88.93  -82.51 

-85.1.3  -78.93 

-81.39  -75.32 

-78.32  -71,67 

-71,. 71  -67.97 

-71,07  -51.. 21. 

-57.31.  -60.1,0 

-63.55  -55.61 

-59.71  -52.56 

-55.77  -1.8,50 

-51.75  -'.'..36 

-'.7.56  -'.0.12 

-'.3. '.3  -35.73 

-39.05  -31.18 

-31.. 51  -26.1.1. 

-29.75  -21,1.6 

-21., 59  -16,11. 

-19.25  -10.37 

-13.21.  -3,97 

-5,35  3,<.5 

2,07  12.71 

13,71  25,66 

1.7.88  67.62 

52.89  87.90 

72.1,5  101.13 

79.97  111.70 

35.1.2  120.83 

92.21  129.08 

97,55  136,72 

102,60  11.3.92 

112.00  157.37 

120.78  169.91. 

129.11.  181.90 

137.  19  193.1.2 

11.5.02  201.. 56 

152.65  215. ite 

160.16  226.17 

167, 51,  236,66 

17^,8l^  21.7.05 

132.05  257.30 


ENTROPY  Cy 
J/G-K  J/G-K 


2.103  1.095 

2.  130  1.  093 

2.138  1.087 

2.21.1,  1.081 

2.  299  1.  073 

2.351  1.  065 

2.  1.0  2  1.  05  7 
2.1.52  1.01,8 
2,500  1,039 
2,51,5  1,029 
2,592  1,019 
2,536  1.009 
2.679  .999 
2,721  .986 

2,762  ,978 

2,602  ,967 

2.61.1  .957 

2.879  .  91.7 

2.916  .y37 

2.953  .927 

2.969  .917 

3,  021,  ,  903 
3,059  .900 
3,093  .892 

3.125  .  681. 

3.159  ,878 

3,191  .87' 

3,223  ,867 

3,255  .  661, 

3.286  .861 

3.317  .659 

3.31,8  ,857 

3,378  .856 

3.1.0  3  .  855 

3,  1.33  .  851. 

3,1.67  .650 

3.1.97  ,81.2 

3.526  .827 

3.555  .830 

3.585  .82) 

3.516  .827 

3.51,5  .621 

3.676  .817 

3.705  .811. 

3.738  .813 

3.769  .812 

3.602  .813 

3.835  .817 

3.872  .823 

3,910  ,632 

3,952  .  6"»i. 

i..0a0  .853 

1..O66  .891. 

It. 11.1  .955 

It. 1.00  .  936 

'..520  .8<i6 

'..597  .799 

"..555  .77' 

1..705  .751 

'..750  .737 

I.. 790  .725 

1..  827  .  713 

i..e92  .705 

'..951  .697 

5,00'.  .690 

5.053  .6811 

S.098  .680 

5.11.1  .676 

5.181  .673 

5,220  ,571 

5.255  .569 

5.291  .667 


Cp  VELOCITY 
OF  SOUND 


J/G-K 

M/S 

1.552 

1155. 

1 ,  55 1 

1 158. 

1,  660 

llitS, 

1.559 

1132. 

1,656 

1119. 

1,  557 

1105. 

1.  656 

1091.. 

1,556 

1081. 

1,555 

1069. 

1,655 

1  057. 

1,555 

101.1.. 

1,  656 

1  0  31  a 

1,556 

1019. 

1.657 

1006. 

1.658 

993. 

1.659 

980. 

1.561 

965. 

1.  563 

953. 

1,  565 

939. 

1.55S 

926. 

1.671 

910. 

1.680 

331. 

1.665 

865. 

1.691 

»•*<). 

1.696 

833. 

1.  705 

917. 

1,715 

330. 

I.  726 

783. 

1.737 

755. 

1,  750 

71.7. 

729  . 

1.780 

711. 

1.797 

593. 

1.  815 

675. 

1,835 

557. 

1.  855 

6'«1. 

1.875 

625. 

1.  922 

608. 

1,  959 

589. 

2,  003 

570. 

2.052 

55  3. 

2.  101. 

533. 

2.  162 

512. 

2.232 

'•90. 

2.  313 

'•68. 

2.1.22 

'•1.'.. 

2,  561 

1.19. 

2,  752 

392. 

3.019 

353. 

3.1.15 

333. 

1..  065 

299. 

5,  328 

261. 

6.  060 

220. 

5.5I16 

197. 

3.085 

209. 

2.316 

218. 

1.9<.3 

227. 

1.726 

23i>. 

1.582 

2(>1. 

1.1.80 

21.7. 

1.1.03 

253. 

1.296 

26<>. 

1.223 

ZTk. 

1.171 

263. 

1.132 

291. 

1.  102 

299. 

1.078 

307. 

1.059 

3111. 

1,  01.1. 

321. 

1.  031 

328. 

1.020 

335. 

THO-PMASE  BOUNDARY 
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IA8LE   Via.   THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


70.    BAR  ISOBAR 


TEMPERATURE  KOLuflE 


ISOTHERM 
DERIVATIVE 


ISOCHORE 
DERIVATIVE 


INTERNAL 
ENERGY 


Cv 


Cp 


VELOCITY 
OF  SOUND 


K 

cm3/g 

9AR-CM3/G 

BAR/K 

J/G 

J/C 

J/G-K 

J/G-K 

J/G-K 

M/S 

55.159 

.7627 

8953.3 

39.  76 

-193.06 

-167.71. 

2.103 

1.095 

1,662 

1166. 

56. 

.761(9 

8651.6 

39.17 

-191. 70 

-165.35 

2.126 

1.  093 

1.  661 

1 160 . 

5  8. 

6611.0 

1.066 

1,660 

1145. 

60. 

.7753 

8371.9 

36.61 

-135.11. 

-179.71 

2.21.3 

1.061 

1.  553 

1133. 

62. 

.7806 

6131.. 3 

35.1.5 

-181.86 

-176.39 

2.297 

1.071. 

1,657 

1120. 

6'». 

.7859 

7698.2 

31.. 35 

-176.58 

-173.08 

2.  350 

1.056 

1,  556 

1108, 

66. 

.7911* 

7663.5 

33.30 

-175. 31 

-169.77 

2.1.01 

1.056 

1.  656 

1095, 

68. 

.7968 

71.30.2 

32.31 

-172. 03 

-166.1.6 

2.1.50 

1.  01.9 

1.655 

1083, 

70. 

.802<t 

7198.1. 

31.35 

-168.75 

-153.15 

2.1.96 

1.039 

1.  655 

1071, 

72. 

.8081 

6966.3 

30.1.3 

-165.1.9 

-159.81. 

2.545 

1.  03  : 

1.  651. 

1058. 

7'*. 

.8138 

6739.9 

29.51. 

-162.23 

-156.53 

2.590 

1.020 

1.  651. 

1045. 

76. 

.8197 

6513.3 

28.66 

-156.96 

-153.22 

2.631. 

I.OID 

1.  651. 

1033. 

7  3. 

80. 

.8317 

6066.2 

27.03 

-152. 1.2 

-11.6.60 

2.719 

,969 

1.  655 

1008. 

82. 

.8360 

561.6.1 

26.23 

-11.9.15 

-11.3.29 

2.  760 

,979 

1.555 

995, 

8it. 

.  8ltltit 

5626.1. 

25.1.5 

-11.5.66 

-139.97 

2.600 

.  966 

1,  657 

952. 

86. 

.3509 

51.13.1. 

21.. 69 

-11.2.  61 

-136.65 

2.839 

,  958 

1.559 

968, 

88. 

.8576 

52U1.3 

■;3.9i. 

-139.31. 

-133.31. 

2.677 

.  91.6 

1.561 

955. 

90. 

.86i*it 

1.992.1 

23.21 

-136. 06 

-130.01 

2.915 

.938 

I.  663 

941. 

92. 

.6715 

1.766.2 

22.1.8 

-132.76 

-126.68 

2.  951 

,928 

1.666 

927. 

9it. 

.8767 

1.563  .6 

21.77 

-129.50 

-123.35 

2.  967 

,  91  9 

1.559 

913. 

96. 

.8661 

1.381..  7 

21.07 

-126.21 

-120.00 

3.022 

,909 

1.  673 

698. 

100. 

.9017 

3996. 1 

19.70 

-119.61 

-113.30 

3.  091 

.  393 

1,692 

363. 

102. 

.90,96 

3610.9 

19.03 

-116.29 

-109.93 

3.121. 

,  865 

1,686 

852. 

IOh. 

.9182 

3627.9 

16.37 

-112.97 

-105.51. 

3.157 

.  879 

1.595 

335, 

106. 

.9269 

31.1.9.3 

17.72 

-109.63 

-103.15 

3. 169 

,673 

1,702 

320. 

108. 

.9359 

3275.1 

17.06 

-106.29 

-99.73 

3.221 

,  666 

1,711 

303, 

110. 

.9'>52 

3105. 5 

16.1.5 

-102. 92 

-96.30 

3.253 

.865 

1,  721 

785, 

112. 

.95<«8 

291.0.5 

15.83 

-99.53 

-92.85 

3.261. 

.352 

1.732 

759, 

n't. 

.96't8 

2780.2 

15.22 

-96. 13 

-69.38 

3.311. 

.  860 

1.71.1. 

751, 

lib. 

.9  752 

2621.. 1. 

14.63 

-92.70 

-85.87 

3.31.5 

.  856 

1.759 

733, 

.65  7 

1,773 

715, 

120. 

.9973 

2326.2 

13.1.8 

-65.76 

-78.76 

3.1.05 

.356 

1.789 

697, 

122. 

1.0091 

2183.1. 

12.91. 

-82.25 

-75.18 

3.1.35 

.851. 

1.807 

579, 

12i». 

1.0215 

201.1.. 3 

12.1.1 

-78.70 

-71.65 

3.1.61. 

.850 

1.  825 

662. 

126. 

1.03i|5 

1906.5 

11.90 

-75.12 

-67.88 

3.  1.91. 

.81.2 

1.  81.3 

646, 

128. 

l.a<t82 

1775.3 

11.1.2 

-71.51 

-61.. 17 

3.523 

.  827 

1,  651 

632. 

130. 

1.0632 

161.3.1. 

10.98 

-67.81 

-60.37 

3.552 

.830 

1,908 

515. 

132. 

1.0788 

1515.0 

10.1.8 

-61.. 06 

-55.51 

3.582 

.  829 

1,  91.2 

596. 

13<>. 

1.095<< 

1389. <. 

9.98 

-60.26 

-52.60 

3.611 

,827 

1.979 

577. 

136. 

1.1133 

1269.9 

9.53 

-56. 38 

-1.8.59 

3.61.1 

,822 

2,  027 

569. 

13  8. 

1.1326 

3.671 

.317 

2,073 

54  0. 

11(0. 

1.1531. 

1038.5 

8.55 

-1.6.1.0 

-1.0.33 

3.701 

.811. 

2,  125 

521. 

I<t2. 

1.1761. 

923.0 

8.06 

-1.1.. 25 

-35.01 

3.  731 

,  812 

2,  187 

500. 

lit  It. 

1.2017 

821.3 

7.56 

-39.98 

-31.57 

3.752 

,611 

2.257 

478. 

I<t6. 

1.2299 

716.5 

7.06 

-35.55 

-26.95 

3.  791. 

,  811 

2,31.9 

455. 

I't8. 

1.2618 

615,8 

6.57 

-30.97 

-22.13 

3,827 

,  811. 

2,1.65 

432. 

150. 

1.2985 

518.3 

6.07 

-26.11. 

-17.05 

3.  651 

.311 

2.  617 

407. 

152. 

1.3<tl7 

1.21..  7 

5.57 

-21.01 

-11.52 

3.  697 

,821. 

2.  823 

381. 

151.. 

1.391.0 

336.6 

5.01. 

-15.1.8 

-5.72 

3,936 

.633 

3,094 

354. 

156. 

1.1.603 

251.. 5 

1..50 

-9.37 

.65 

3.976 

.  61.1. 

3. 1.91. 

325, 

158. 

1.51.91 

179.5 

3.93 

-2.1.3 

6.1.1 

1..  026 

.  661 

4,  125 

293. 

160. 

1.6795 

115.9 

3.32 

5.91. 

17.70 

1..085 

.  393 

5.  186 

259. 

165. 

2.1.286 

55.5 

1.88 

35.13 

52.11. 

<..296 

.  966 

7,177 

203, 

170. 

3.2691 

99.1 

1.27 

56.51. 

78.1.2 

1..  1.51. 

.875 

3,  837 

203, 

175. 

3.8611 

11.5.3 

1.02 

67.16 

91.. 21 

1..51.5 

.614 

2.56« 

213, 

180. 

1..3379 

166.2 

.367 

75.  77 

106.13 

1..613 

.783 

2.151 

226, 

185. 

It. 71.98 

223.2 

.768 

62.36 

115.11 

1..667 

.  750 

1.  663 

234, 

190. 

5.1205 

256.3 

.695 

89.  10 

121.. 95 

1..  711. 

.71.1. 

1.682 

241. 

195. 

5.1.631. 

287.0 

.636 

91..  76 

133.03 

1..  755 

,  732 

1.557 

247, 

200. 

5.7866 

315.6 

.592 

100. 07 

11.0.57 

1..  795 

,723 

1.455 

253. 

210. 

6.3850 

366.9 

.521 

109.81. 

151.. 51. 

1..  663 

,710 

1.  339 

264. 

229. 

6.91.17 

1.17.5 

.1.68 

118.89 

167.1.8 

1..923 

,700 

1.256 

274  . 

230. 

7  .1.680 

1.62.9 

.1.27 

127.1.5 

179.73 

1..977 

,692 

1.197 

283. 

2'tO. 

7.9718 

505.6 

.393 

135.57 

191.1.7 

5.027 

,  636 

I.  153 

291. 

250. 

8.1.581 

51.6.3 

.366 

11.3.62 

202.32 

5.071. 

,682 

1.  119 

300, 

260. 

8.9307 

565.3 

.31.2 

151. 37 

213.68 

5.117 

,677 

1.093 

307  . 

270. 

9.3920 

623.  0 

.322 

158.95 

221.. 70 

5.158 

,671. 

1.071 

315, 

280. 

9.81.1.2 

659.5 

.305 

166.1.1 

235.32 

5.197 

,671 

1.  054 

322, 

290. 

10  .2888 

695.1 

.290 

173. 77 

21.5.79 

5.233 

,669 

1.040 

329. 

300  . 

10.7269 

729.9 

.276 

131.01. 

256.13 

5.268 

,663 

1.029 

335. 
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TABLE   Via.    THERMODYNAMIC   PROPERTIES   OF  OXY&EN 


75.   BAR  ISOBAR 


TEMPERATURE        VOLUME  ISOTHERM 
DERIVATIVE 
K  Cm3/&  9AR-CM3/G 


'  7tf  A 

«H7h  *  A 

5  8  • 

'  7^q7 

60* 

8398.1 

6  2  • 

.7802 

7Q?^*  X 

66* 

7691  I 

66. 

.7961. 

71.58.3 

70* 

.  9020 

7227.0 

7Z  • 

*  80  76 

699  7.*. 

7km 

.8133 

6769.5 

76« 

.9192 

651.3.1* 

76* 

.8  251 

6319.3 

&Q  • 

.  8  312 

60  97.1. 

62« 

.83  7<* 

5877.8 

.  37 

5660.6 

86« 

.8502 

51.1.6 .  2 

86. 

.8569 

5231.. 6 

90. 

.9637 

5026.0 

92. 

.87  07 

1. 6  2  0  .  6 

9^*. 

.8779 

1.&16.6 

96  • 

.8652 

1.1*2  0  .  2 

98. 

.8  928 

1.225.  6 

10  0. 

.9007 

1.0  31*  .  9 

10  2* 

.90  87 

381*8  .  2 

10 

.9171 

3665 . 8 

10  6* 

.  925  7 

31.8 7 .  7 

106. 

.93'»6 

3311.. 1 

110. 

.9<«38 

311.5.1 

112. 

.9533 

2990.7 

11 

.9632 

2620.9 

116. 

.973'. 

2665. 7 

lid. 

.  96i»l 

2511..  9 

120 . 

•  9952 

2368.6 

122. 

1.00  68 

2226. 3 

12<*. 

1.0190 

2087 . 7 

126  • 

1.0317 

1952.1. 

128. 

1.0<>52 

1819.8 

130. 

1.0598 

1687.8 

132. 

1.0750 

1560. 3 

131*. 

1.0912 

11.35.9 

136. 

1. 1085 

1317.1. 

138. 

1.1271 

1199.8 

1^  Q  . 

1.1<(72 

1088.6 

1<«2. 

1.1691 

979.2 

1. 1932 

873.5 

1<.6. 

1.2196 

770.0 

me. 

1.2<>96 

670.7 

ISO. 

1.2833 

671.. 7 

152. 

1.3221 

•.92.6 

15".. 

1.3680 

396.2 

156. 

l.<>237 

311*. 9 

158. 

1.1.937 

21*0.6 

160. 

1.5866 

171*. 7 

165. 

2.0326 

71..  7 

170. 

2.7  752 

86.6 

175. 

3.3837 

129.1. 

180. 

3.8669 

170.6 

185. 

<t.2781 

206.3 

190. 

it.6i«It6 

21.2.8 

195. 

'..9791 

271*. 9 

200. 

5.2919 

301*. 6 

210. 

5.6702 

359.3 

220. 

6.<.0<.0 

1*09.3 

230. 

6.9065 

1*55.8 

2<>0. 

7.3860 

<.99.6 

250. 

7.81.77 

51.1.2 

260. 

e.295<t 

581.0 

270. 

6.7319 

619.1* 

280. 

9.1591 

656.6 

290. 

9.5787 

692.6 

300. 

9.9916 

726.1 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/G 

39.  76  -193,1)6  -187.31. 

39.21  -191.77  -186.01. 

37.89  -168.1.9  -182.7? 

36.65  -185.  21  -179. 1.C 

35.1.9  -181. 91.  -176.09 

3*. 39  -178.66  -172.77 

33.35  -175.  39  -169.1.6 

32.35  -172.12  -166.15 

31.1.0  -168.  95  -162.81. 

30.1.8  -165.59  -159.51. 

29.59  -162.33  -156.23 

28.73  -159.07  -152.92 

27.99  -155.  90  -11.9.61 

27.07  -152.51.  -11.6.31 

26.26  -11.9.28  -11.3.00 

25.50  -11.6.01  -139.69 

21.. 71.  -11.2.  75  -136.37 

23.99  -139.1.8  -133.06 

23.26  -136.21  -129.73 

22.51.  -132.91.  -126.1.1 

21.83  -129.66  -123.08 

21.13  -126.  38  -119.71. 

20.1.1.  -123.09  -116.1.0 

19.76  -119.  90  -113.01. 

19.10  -116.50  -109.68 

18.1.1.  -113.16  -106.31 

17.79  -109.86  -102.92 

17.15  -105.52  -99.51 

16.52  -103.17  -96.09 

15.91  -99.80  -92.66 

15.30  -96.1.1  -89.16 

11.. 71  -92.99  -85.69 

11.. 13  -89.56  -82.18 

13.57  -86.09  -78.63 

13.03  -82.60  -75.05 

12.50  -79.07  -71.1.3 

12.00  -75.52  -67.78 

11.52  -71.93  -61*. 09 

11.09  -68.27  -60.32 
10.59  -61.. 56  -56.50 

10.10  -60.80  -52.62 
9.65  -56.97  -1.8.66 
9.17  -53.07  -1.1.. 62 
6.69  -1.9.11  -1.0.50 

6.21  -1.5.  03  -36.26 

7.72  -1.0.85  -31.90 

7.21.  -36.51.  -27.1.0 

6.76  -32.09  -22.71 

6.29  -27.1.1.  -17.82 

5.80  -22.56  -12.61. 

5.31  -17.37  -7.11 

1..8I  -11.77  -1.09 

I.. 29  -5.62  5.58 

3.76  1.37  13.27 

2.1.2  2<..12  39.36 

1.57  1.7.26  66.07 

1.20  61.1.2  66.79 

1.00  71.27  100.26 

.876  79.13  111.22 

.765  85.97  120.71 

.716  91.91  129.26 

.661  97.1*8  137.17 

.577  107.65  151.66 

.516  116.98  165.01 

.ittti  125.75  177.55 

.<»30  131..13  169.52 

.399  11.2.21  201.07 

.373  150.07  212.28 

.351  157.75  223.21. 

.331  165.28  233.98 

.31<t  172.70  21.1*. 51* 

.299  180.03  251**97 


ENTROPY  Cy  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G  -K 

J/G-K 

M  /S 

2.101. 

1.096 

1.662 

1166. 

2.127 

1.  091. 

1.  661 

1161. 

2.185 

1.089 

1.659 

1 11*8 . 

2.  21*2 

1.082 

1.659 

1 135. 

2.296 

1.075 

1.657 

1122. 

2.  31.9 

1.  067 

1.656 

1109. 

2.399 

1  a  0  5  d 

1.  655 

10  9  7. 

2  . 1.1.9 

1.  01.9 

1.  651* 

10  01.. 

2  .  1*9  7 

1.  UI.O 

1.651* 

1072. 

2  .  51.3 

1.030 

1.  65'* 

1050. 

2.589 

1.020 

1.653 

101.7. 

2.633 

1.  0  10 

1.653 

1035. 

2.676 

1.000 

1.  651. 

1022. 

2.716 

.990 

1.  651. 

1010. 

2.759 

•  979 

1.  655 

997. 

2.  798 

.  969 

1.  655 

981.. 

2.637 

.  95  ? 

1.  657 

970. 

2.  875 

.91.8 

I.  659 

957. 

2.913 

.938 

1.  561 

9'*3. 

2.  91.9 

.929 

1.  66  3 

929. 

2.985 

.913 

1.656 

915. 

3.020 

.910 

1.670 

901. 

3.05  5 

.902 

1.  671. 

985. 

3.  089 

.89'. 

1.579 

971. 

3.  122 

.686 

1.595 

955. 

3. 155 

.68  0 

1.691 

939. 

3.187 

.  871* 

1.699 

923. 

3.  219 

.869 

1.70  7 

907. 

3.  250 

.866 

1.716 

790. 

3.261 

.8  63 

1.  727 

772. 

3.  312 

.  861 

1.739 

755. 

3.  31.2 

.  859 

1.  751 

737. 

3.372 

•  858 

1.  766 

719. 

3.  1*02 

.  857 

1.762 

702. 

3. ••32 

.655 

1.799 

661*. 

3.1.61 

.651 

1.615 

567. 

3.1.90 

.91.3 

1.632 

652. 

3.519 

.  927 

1.  61.7 

638. 

3.51.9 

.8  30 

1.  895 

621. 

3.578 

.  829 

1.  926 

602. 

3.607 

.  827 

1.961 

581.. 

3.536 

.823 

2.003 

566. 

3.666 

.  818 

2.  01.6 

51.6. 

3.  695 

.  811. 

2.  093 

529. 

3.  725 

.812 

2.  11.9 

509. 

3.756 

.611 

2.  211 

'.88. 

3.  787 

.  610 

2.289 

1.66. 

3.819 

.811 

2.397 

1.1.1*. 

3.  652 

.611. 

2.  512 

1.21. 

3.896 

.  819 

2.572 

397. 

3.922 

.621. 

2.  975 

372. 

3.961 

.832 

3.153 

31.5. 

1*.  003 

.81.3 

3.51.1. 

318. 

1..052 

.663 

<..  121. 

269. 

1..212 

.939 

6.291 

1..361. 

.  899 

1..  636 

211. 

1..1.93 

.835 

3.078 

218. 

1..569 

.795 

2.397 

226. 

4. 629 

.769 

2.  016 

23i«. 

1..679 

.751 

1.791 

21.1. 

1..721. 

.738 

1.61.0 

21.7. 

1..76'. 

.729 

1.531 

253. 

i..e3S 

.711. 

1.361. 

251.. 

1..897 

.703 

1.289 

271.. 

1..952 

.695 

1.223 

263. 

5.003 

.699 

1.  171. 

292. 

5.050 

.663 

1.137 

300. 

5.091. 

.679 

1.107 

306. 

5.136 

.675 

1.  081. 

315. 

5.  175 

.672 

1.  065 

322. 

5.212 

.670 

1.  01.9 

329. 

5.21.7 

.669 

1.037 

336. 
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TABLE  Via.   THERHOOYNAHIC  PROPERTIES  OF  OXYGEN 


80.  BAR  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM         ISOCHORE  INTERNAL 


Q 

DERI VAT  I VE 

OERZVAT IVE 

ENERGY 

K 

BAR-Ch3/G 

BAR/K 

J/0 

55*  273 

.7624 

6989. 5 

39.  76 

193. 03 

56* 

.7642 

8901.9 

39.26 

191. 84 

56* 

•  7694 

8662.2 

37.93 

188.56 

60. 

.7  746 

8424.1 

36.69 

- 

185.29 

62* 

.7799 

8187.5 

35.53 

182. 02 

.  7852 

7952. 4 

34.43 

178. 75 

66* 

•  7905 

7718.6 

33.39 

175.46 

68« 

.7960 

7486. 3 

32.40 

172. 22 

70» 

a  8015 

7255 .6 

31 .44 

166. 95 

72« 

.  8071 

7026.4 

30.52 

165.69 

7*»« 

•  8128 

6799 . 0 

29.  63 

162. 43 

76* 

.8166 

657  3.4 

28.77 

159. 17 

78. 

.8246 

6349.6 

27.94 

_ 

155.92 

60. 

.8306 

6128.4 

27.12 

- 

152.66 

de« 

•  8368 

5909. 3 

26.33 

149. 40 

.  8431 

5692 . 8 

25.55 

146. 14 

86* 

•  8496 

5478 . 8 

24.  79 

142. 86 

68« 

•  8562 

5267 • 8 

24.  04 

139.62 

90» 

•  8629 

5059. 7 

2  3.31 

1 36. 36 

9Z* 

.  8699 

4854. 9 

22.59 

133.10 

•  8770 

4653 • 5 

21.89 

129.83 

96« 

.8844 

4455.6 

21.19 

126. 55 

98« 

•  8919 

4261*6 

20.50 

123.26 

100. 

.8997 

4071.4 

19.83 

- 

119. 99 

10  2a 

•  90.77 

3885.3 

19*16 

116.70 

a  9159 

370  3.5 

18.50 

113. 39 

106* 

•  9245 

3526  .  Q 

17.  66 

110.06 

108* 

a  9333 

3352 . 9 

17.22 

'10  6.  75 

110* 

.  9424 

3184  «  4 

16.60 

10  3  *  41 

112  a 

.  95 18 

3020.6 

15.96 

10  0. 06 

11^« 

•  9615 

2  66 1*3 

15.38 

-96. 68 

lib* 

.9717 

14.79 

■9  3.  26 

118. 

.9822 

2556.4 

14.22 

-89.86 

120. 

.9931 

2410.5 

13.66 

-86,41 

4  of* 

13*12 

-62 . 94 

IZh* 

*  '  nT tc 

1.0 165 

2130 . r 

12.60 

12  &• 

*  ftf 

^  ^  *  3"  ? 

128  a 

1 . 0422 

1663. 9 

11.62 

"t    *  ^0 

1 • 0  565 

1 73 1 ■ 6 

11.20 

-66. 72 

132  • 

1.0  714 

160  5.1 

10.71 

-6  5.  0 

134  a 

1.0  871 

1461.9 

10.22 

-61. 32 

136a 

1 . 1040 

1 364 • 1 

9.76 

-57.54 

138. 

1.1220 

1247.7 

9.29 

-53.69 

1.1413 

1137. 7 

6.63 

-49.76 

IhZ  a 

1 .1624 

1029.3 

8.36 

-45 . 77 

1 . 1653 

924.2 

7.86 

-41.67 

I'tba 

1.2105 

62  2  •  0 

7.41 

-37.46 

148  ■ 

1.2365 

723.9 

6.94 

-3  3. 13 

150  a 

1.2697 

629.0 

6.46 

-26 . 63 

152* 

1.3052 

5  38.3 

6.02 

- 23 .  9** 

156! 

1.3947 

372.3 

5.06 

-13. 77 

ISSa 

1.4533 

296.  7 

4.60 

-6.15 

160. 

1.5266 

231.6 

4.11 

-1.  91* 

165. 

1.8291 

112.4 

2.69 

16.  i)4 

170. 

2.3668 

67.5 

1.93 

38.  84 

175. 

2.9757 

118.7 

1.42 

55.24 

180* 

3.4590 

156. Q 

1.  16 

66.51 

185* 

3.6681 

195.7 

.997 

75.22 

190. 

4.2296 

230.9 

.864 

82.  52 

195. 

4.5582 

263.6 

.600 

66.96 

200. 

4.8621 

294.3 

.734 

94,  62 

210. 

5.4217 

35a.5 

.636 

105.42 

220. 

5.9353 

401.7 

.565 

115.  Oi» 

230. 

6.4169 

449.3 

•  511 

12I4.  03 

2i»0. 

6.8749 

494.  1 

.469 

132. 58 

250. 

7.3150 

536.5 

.434 

14U. 60 

260. 

7.7409 

577.1 

.404 

146. 77 

270. 

6.1555 

616.1 

.379 

156. 54 

280. 

6.56Q7 

653.9 

.358 

164. 15 

290. 

6.9584 

690.7 

.339 

171.64 

300. 

9.3496 

726.5 

.323 

179. 02 

ENTHALPY       ENTROPY  C\J  Cp  VELOCITY 

OF  SOUND 


J/G 

J/O-K 

J/G-K 

J/G-K 

H/S 

-186. S^i 

2.  10<l 

1.  096 

1.661 

1167, 

-185.73 

2.126 

1.095 

1.661 

1162. 

-182. <»1 

2.  lei. 

1.089 

1.659 

1  1'.9, 

-179.09 

2.2'iO 

1.082 

1.  658 

1136, 

-175.78 

2.  295 

1.  075 

1.  657 

1123, 

-172. "t? 

2.31.7 

1.067 

1.  655 

1111, 

-159. 16 

2.  398 

1.059 

1.655 

1  098, 

-165.65 

2 .  '•••8 

1.050 

1.  651. 

1  386, 

-162.  5't 

2.  ".95 

1.  0<.0 

1.  65  3 

107'.. 

-159.23 

2.  5'«2 

1.0  31 

1.653 

1061, 

-155.93 

2.587 

1.  0  21 

1.652 

10'.9, 

-152.62 

2.631 

1.011 

1.652 

1037. 

-l'.9.32 

2.671. 

1.001 

1.652 

102'.. 

-l't5.01 

2.  716 

.  990 

1.653 

1011. 

-li«2.  7  I 

2.  757 

.980 

1.  653 

999. 

-139. ".O 

2.797 

.970 

1.  651. 

986. 

-136. 09 

2.  836 

.  959 

1.  655 

972. 

-132. 77 

2.  87<( 

.  9't9 

1.657 

959. 

-129. "tb 

2.911 

.939 

1.  659 

91.5. 

-126.  l". 

2 .  9*48 

.92  9 

1.661 

932. 

-122.61 

2.983 

.  920 

1.  66'. 

917. 

-119. ".e 

3.013 

.911 

1.  667 

903. 

-116. m 

3.053 

.  902 

1.671 

338. 

-112.79 

3.087 

.895 

I.  676 

373. 

-109.  (tS 

3.120 

.887 

1.681 

353. 

-106.07 

3. 153 

.881 

1.687 

8'i2. 

-102.66 

3.185 

.8  75 

1.69'. 

326. 

-99.29 

3.  217 

.870 

1.702 

310. 

-95.67 

3.2'*8 

.86  7 

1.711 

793. 

-92.**'* 

3.  279 

.  86<* 

1.722 

776 . 

-88.99 

3.309 

.862 

1.733 

759. 

-85.51 

3.  3<.0 

.860 

1.  7'.6 

7'.1. 

-82.00 

3.  370 

.  859 

1.759 

72'.. 

-  78 .  '.7 

3.399 

.35** 

1 .  7  7  t* 

706. 

-Z*..  9C 

3  •  1*2  9 

.856 

1.790 

639. 

-71.30 

3.  **58 

.85  2 

1.306 

672 , 

-67.67 

3  .  '♦87 

.  8'*3 

1.822 

657 . 

-6'..  0  1 

3.516 

•  027 

1.335 

6'*3. 

-60.27 

3.  5*.5 

.8  31 

1.881 

626 . 

-56.**7 

3.  57t. 

•  8  2  9 

1.912 

608. 

-52.63 

3.60  3 

•  827 

1.  9'*i* 

59  0. 

-".8.70 

3,632 

.823 

1.  981 

573. 

-i»'t.7l 

3.661 

.813 

2.020 

555. 

-^»0.65 

3.690 

.  ai*. 

2.06  3 

537. 

-36. t*? 

3.720 

.  812 

2.  11  3 

518. 

-32.19 

3.  750 

.610 

2.17  0 

•♦93. 

-27.78 

3.  730 

.809 

2.237 

7  7 . 

-23.22 

3.811 

.809 

2.  321 

•♦56 . 

-18. "t? 

3.  8<«3 

.  811 

2.  '.26 

•♦3<.. 

-13.50 

3.876 

.81'. 

2.556 

•4 1 1 . 

-8.2". 

3.910 

.811 

2.  716 

333. 

-2.61 

3.9'.7 

.821. 

2.  92'. 

36<.. 

3.  986 

.8  31 

3.  193 

339. 

10.27 

'..028 

.  8'<6 

3.  565 

312. 

31. ".7 

"..159 

.903 

"..  995 

2'.9. 

57.95 

■..317 

.  9C6 

5.02'. 

220. 

79.05 

'..L39 

.850 

3.  •.97 

221. 

9"..  19 

h.  525 

.80' 

2.6'.2 

227, 

106.16 

<..59a 

.773 

2.  185 

23^, 

116.36 

6t5 

.768 

1.909 

2^.1, 

125. ".3 

•..692 

.71.'. 

1.728 

2'.7. 

133.72 

h,?3'i 

.733 

1.599 

253, 

lli8.80 

•t.SOT 

.  7ir 

26>.. 

162.53 

"..871 

.706 

1.  323 

27,. 

175.37 

"..92  3 

.693 

1.2'.9 

^i■>, 

187.58 

'..980 

.691 

1.  195 

292. 

199.32 

5.028 

.685 

1.  15'. 

3S1. 

210.69 

5.0?3 

.  641 

1.122 

303. 

221.78 

5.115 

.o7T 

1.  D96 

316. 

232.61. 

5.  15". 

.o73 

1.076 

323. 

2't3.3C 

5.  192 

.671 

I.  059 

330. 

253.82 

5.227 

.66  > 

1.  0<.5 

337. 
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TABLE   «la.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


85.   BAR  ISOBAR 


TEMPERATURE 


ISOTHERM 
OEKIVATIVE 


ISOCHORE 
DERIVATIVE 


INTERNAL 
ENERGY 


Cv 


Cp 


VELOCITY 
OF  SOUND 


K 

Cm3/g 

bar-cm3/g 

BAR/K 

J/G 

J/C 

J/G-K 

J/G-K 

J/G-K 

M/S 

55.330 

.7622 

9S0r.6 

39.77 

-193.01 

-166.53 

2.  105 

1.097 

1.661 

1168. 

56. 

.7639 

8927.0 

39.30 

-191. 91 

-185.1.2 

2.125 

1.  095 

I.  661 

1163. 

56. 

-168.  61. 

60. 

.77'.3 

8^5U.2 

36.71. 

-186. 36 

-176.78 

2.239 

1.083 

1.  657 

1137. 

62. 

.7795 

821li.O 

35.57 

-182. 09 

-175.1.7 

2.293 

1.076 

1.666 

1125. 

6<». 

.781.8 

7979.1. 

31.. 1.6 

-176, 63 

-172.16 

2.31,5 

1.  068 

1.  665 

1112. 

66. 

.7901 

771.6.  1 

33.1.3 

-175.57 

-168.85 

2.397 

1.05  J 

1.  651, 

1100. 

6a. 

.7956 

7511.. 3 

32.1.1. 

-172,30 

-165.61. 

2.1,1,6 

i.csa 

1.653 

1087. 

70. 

.8011 

7261..  0 

31.1.6 

-169. 05 

-162.21. 

2.1,91. 

1.  01.1 

I.  652 

1075. 

72. 

.8067 

7065.3 

30.57 

-166.79 

-158.93 

2.51.1 

1.  031 

I.  652 

1063. 

7W, 

.8123 

6626.1. 

29.66 

-162, 53 

-155.63 

2.536 

1.  022 

1.651 

1051. 

76. 

.8181 

6603.3 

28.62 

-159.28 

-152.33 

2.630 

1.011 

1.  651 

1038. 

7  d . 

.  821|0 

6  380.3 

27.98 

1.001 

10  26. 

80. 

.8301 

6159.1. 

27.17 

-152.76 

-11.5.72 

2.  715 

.991 

1.652 

1013. 

S2. 

.8  362 

591.0.8 

26.38 

-11.9.52 

-11,2.1.2 

2.755 

.981 

1.552 

1000. 

.8'.25 

5721.. 7 

25.60 

-m6.27 

-139.11 

2.  795 

.  970 

1.  653 

983. 

a6. 

.81.89 

5511.1. 

21.. 61. 

-m3.  02 

-136.60 

2.831. 

•  960 

1.65^ 

971.. 

S8. 

.8555 

5300.6 

21..  10 

-139.77 

-132.1.9 

2.  872 

.960 

1.  656 

951. 

93. 

.8622 

5093. 3 

23.37 

-136.51 

-129.18 

2.909 

,  91.0 

1.657 

91.3. 

92. 

.8691 

1.889.  0 

22.65 

-133.25 

-125.86 

2.9^6 

.  930 

1.659 

931.. 

lit. 

.8762 

1.668.2 

21.91. 

-129.99 

-122.51, 

2.982 

.  921 

1.662 

920. 

96. 

.8835 

1.1.90.9 

21.25 

-126. 72 

-119.22 

3.017 

.912 

1.  665 

906. 

.8910 

-115.66 

3.051 

.  90  3 

1.669 

891. 

100. 

.8987 

1.107.7 

19.89 

-I2i;.  16 

-112.51. 

3.085 

.895 

1.673 

876. 

102. 

.9066 

3922.2 

19.22 

-116. 89 

-109.19 

3.118 

.866 

1.578 

861. 

10<>. 

.911.8 

371.0.9 

18.57 

-113.60 

-105.83 

3.151 

.  382 

1.  631. 

91.5. 

106. 

.9232 

3563.9 

17.93 

-110.30 

-102.1,6 

3.183 

.876 

1.691 

329. 

103. 

.9320 

3391.1. 

17.29 

-106.98 

-99.06 

3.211, 

.  871 

1,693 

313. 

110. 

.91.10 

3223.5 

16.67 

-103.65 

-96.66 

3.21,6 

.  666 

1,707 

796. 

112. 

.9503 

3060.1 

16.06 

-100. 31 

-92,23 

3.276 

.665 

1.717 

780. 

111). 

.95  99 

2901.1. 

15.1.6 

-96.95 

-68.79 

3.  307 

.  663 

1.723 

752. 

116. 

.9699 

271.7.2 

11..67 

-93.56 

-86.32 

3.337 

.  861 

1.  71,0 

71.5. 

118. 

.  9603 

2597.5 

11* .  3  0 

-90. lb 

-61.83 

3.367 

.66  0 

1,753 

723. 

120. 

•  9911 

21.52.1 

13.75 

-86.73 

-78.30 

3.  397 

.  859 

1,  767 

710. 

122. 

1.00211 

2310.8 

13.21 

-63.27 

-7^.75 

3.1,26 

.  86  7 

1,732 

693. 

12<t. 

1.011.1 

2173.3 

12.69 

-79. 79 

-71,17 

3.1,55 

.  852 

1.  797 

677. 

126. 

1.0261. 

2C39.0 

12.19 

-76.28 

-67,56 

3.1.81. 

.  81.1, 

1.811 

652. 

128. 

1.0393 

1907.5 

11.72 

-72. 76 

-63,92 

3.513 

,827 

1.323 

51.3. 

130. 

1.0533 

1775.3 

11.30 

-69. 16 

-60,20 

3.61.1 

.831 

1.  663 

632. 

132. 

1.0679 

161.9.1. 

10.62 

-65.51 

-56.1.1, 

3.670 

.829 

1,898 

611.. 

13<.. 

1.0832 

1627.1, 

10.31. 

-61.83 

-62.62 

3.599 

.827 

1.927 

597. 

136. 

1.0996 

11.10.2 

9.87 

-56.08 

-1,8,71. 

3.628 

.  621, 

1.  959 

579. 

13d. 

1.1170 

1 291.  .  9 

9.1.1 

-51..  29 

-I.I..  79 

3.  656 

•  619 

1 .  996 

562. 

mo. 

1.1357 

1166.8 

6.95 

-50.1.3 

-1.0.78 

3.635 

.615 

2.035 

51.1,, 

litZ.\ 

1.1560 

1078.2 

8.1.9 

-i»6.i.8 

-36,66 

3.  715 

.812 

2.  081 

625, 

I'.'..' 

1.1780 

973.8 

6.03 

-■•2. 1.5 

-32.1.1. 

3,71,1, 

.810 

2.  133 

506, 

11.6. 

1.2019 

872.7 

7.56 

-38.33 

-28.11 

3.771. 

.803 

2.  191 

1.86. 

lltS. 

1.2283 

775.5 

7.11 

-3i».  10 

-23.66 

3,  60  1, 

.  308 

2.263 

<.65, 

15J. 

1.2575 

681.7 

6.66 

-29.73 

-19.01. 

3.835 

.609 

2.  351. 

1,1.5. 

152. 

1.2903 

592.1 

6.22 

-25.21 

-11,, 21, 

3.867 

.811 

2.1.63 

1,21.. 

ISi*. 

1.3276 

507.9 

5.77 

-20.1.8 

-9.20 

3.900 

.  611, 

2.  592 

1.02. 

156. 

1.3708 

1.2  7.1. 

5.32 

-15.51 

-3.86 

3.931. 

.817 

2.756 

380. 

158. 

l.i>216 

351., 3 

1..86 

-10.25 

1.83 

3.971 

.822 

2.952 

357. 

160. 

1.1.828 

286.7 

1..1.1 

-1..56 

6.01, 

i..oia 

.831. 

3.218 

333. 

165. 

1.7115 

156.9 

3.28 

11.66 

26.1.0 

i,.123 

•  879 

1..  185 

273. 

170. 

2.1191. 

103.2 

2.30 

31.1.1. 

1.9,1.6 

1..260 

.  897 

1..  801 

235. 

175. 

2.6382 

115.3 

1.68 

1.8.91 

71.31, 

i,.387 

.859 

3.  823 

227. 

180. 

3.1081 

11.9.2 

1.31. 

61.55 

67.97 

l..l,61 

.  816 

2.  895 

230. 

185. 

3.5111. 

185.6 

1.13 

71.16 

101.00 

i,.552 

.786 

2.  356 

236. 

190. 

3.8671 

220.7 

.992 

79.06 

111.93 

1..611 

.765 

2.033 

21.2. 

195. 

■•.1890 

253.8 

.891 

85.93 

121.51, 

1,,661 

.71,9 

1.820 

2'.8. 

200. 

i<. 1.862 

281.. 9 

.813 

92.12 

130.25 

1..  706 

.738 

1.571 

251.. 

210. 

5.0282 

31.2.1) 

.699 

103. 16 

11.5.90 

1,.  761 

,721 

1.1,78 

255. 

220. 

5.5236 

39i>.8 

.618 

113. 09 

160.01, 

1..  81,7 

.710 

1.358 

275. 

230. 

5.9865 

It  1(3.1. 

.556 

122.30 

173.15 

i,.905 

.  701 

1.276 

^81,. 

Z<*i. 

6.1.255 

1.89.0 

.608 

131.02 

185.61, 

1..958 

.693 

1.217 

/293. 

250. 

6.81.63 

532.2 

.1.69 

139.38 

197.57 

5.007 

.687 

1^  172 

301. 

260. 

7.2529 

573.5 

.1.37 

11.7,1.6 

209.11 

5.052 

.682 

1.  137 

309. 

27-0. 

7.61.80 

613.2 

.••09 

155. 32 

220.33 

5.095 

.678 

1.109 

317. 

280. 

8.0339 

651.5 

.385 

163.01 

231.30 

6.136 

.67-. 

1.086 

321.. 

290. 

8.1.121 

688.6 

.365 

170.57 

21,2.07 

5.172 

•  671 

1.  068 

331. 

300. 

8.7639 

725.2 

•  31.7 

178. 01 

262.67 

5.206 

.669 

1.053 

338. 
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TABLE   Via.   THERHOOYNAHIC   PROPERTIES  OF  OXYGEN 


90.   aAV,  ISOBAR 


TEMPERATURE       VOLUHE  ISOTHERM 
DERIVATIVE 
K  Cm3^G  BAR-CM3/G 


55.386 

.7620 

9025.7 

56. 

.7636 

8952.1 

58. 

.7687 

6713.3 

60. 

.7739 

8<i76.2 

62. 

.7791 

8240.5 

6i». 

.78'>lt 

8006.3 

66. 

.7897 

7773.5 

68. 

.7951 

75  ".2. 2 

70. 

.8006 

7312.'! 

72. 

.8062 

7084.2 

7<t. 

.8119 

6857.8 

76. 

.8176 

6633.2 

73. 

.8235 

61il0.6 

ao. 

.8295 

6190.2 

S2. 

.8356 

5972.2 

8<t. 

.8<tl9 

5756.6 

86. 

5543.8 

88. 

5333.7 

90. 

.8615 

5126.8 

92. 

.  8663 

4923.  0 

9<t. 

.8751) 

4722.7 

96. 

.8826 

4525.9 

96. 

.8901 

4332.9 

100. 

.8977 

4143.9 

102. 

.90  56 

3958.9 

lOit. 

.9137 

3778.1 

106. 

.9221 

3601.7 

108. 

.9307 

3429. 7 

110. 

.9396 

3262,3 

112. 

.9^88 

3099.4 

n't. 

.9584 

2941.2 

116. 

.9682 

2787.5 

lis. 

.9785 

2638.3 

120. 

.9891 

2493.4 

122. 

1.0002 

2352.6 

12<t. 

1.0118 

2215.5 

126. 

1.0239 

2081.7 

128. 

1.0365 

1950.6 

130. 

1.0502 

1818.5 

132. 

I.a6<t5 

1693 . 3 

13<t. 

1.0  79<. 

1572.3 

136. 

1.095<« 

1455.6 

138. 

1.1123 

1341.4 

mo. 

l.tJd'i 

1233. 1 

1<»2. 

1.1500 

1126.3 

l<»<t. 

1.1711 

1022. 3 

l'«6. 

1.1939 

922.2 

I'ti. 

1.2190 

825.9 

150. 

1.2<<65 

733.0 

152. 

1.2770 

644.  3 

15<». 

1.3113 

560.9 

156. 

1.3501. 

480.7 

158. 

1.3956 

408.0 

160. 

l.i»i*Sb 

340  .1 

165. 

1.6335 

203.4 

170. 

1.9<<12 

130.1 

175, 

2.3716 

120.9 

140. 

2.9107 

145.  4 

185. 

3.2022 

178.6 

190. 

3.5500 

212.  7 

195. 

3.86<<6 

245.6 

200. 

"..ISitS 

276.4 

21C. 

<«.6808 

335.3 

220. 

6.1597 

368.5 

230. 

5.6057 

436.0 

2<tO. 

6.0275 

484.4 

250. 

6. '•311 

528.3 

26U. 

6.8203 

570.2 

270. 

7.1981 

610.5 

280. 

7.9666 

649.5 

2911. 

7.9275 

667.3 

300. 

8.2819 

724.  I 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERCY 


BAR/K  J/G  J/G 

39.77  -192.98  -186.13 
39.34  -191.98  -185.11 

38.02  -168.71  -181.79 

36.78  -185.44  -178.47 

35.62  -182.17  -175.16 

34.52  -178.91  -171.85 
33.48  -175.65  -168.54 
32.48  -172.39  -165.24 

31.53  -169.14  -161.93 

30.61  -165.89  -156.63 
29.72  -162.64  -155.33 
28.86  -159.39  -152.03 

28.03  -156.14  -148.73 
27.22  -152.89  -145.43 

26.42  -149.65  -142.12 

25.65  -146.40  -138.82 

24.89  -143.15  -135.52 

24.15  -139.91  -132.21 

23.42  -136.66  -128.90 

22.70  -133.41  -125.59 

22.00  -130.15  -122.27 

21.30  -126.89  -118.95 

20.62  -123.63  -115.62 
19.95  -120.36  -112.28 

19.29  -117.09  -108.94 
18.64  -113.81  -105.58 
17.99  -110.51  -102.22 
17.36  -107.21  -98.83 
16.74  -103.89  -95.44 
16.13  -100.56  -92.02 
15.64  -97.21  -88.59 
14.95  -93.84  -85.13 

14.39  -90.45  -81.65 
13.83  -87.04  -78.14 

13.30  -83.60  -74.60 
12.78  -80.14  -71.03 
12.29  -76,65  -67.44 
11.81  -73.15  -63.82 

11.40  -69.58  -60.13 
10.93  -65.97  -56.39 
10.45  -62.32  -52.61 

9.98  -58.62  -48.76 

9.53  -54.85  -44.85 

9.08  -51.05  -40.88 

8.62  -47.16  -36.61 

8.17  -43.25  -32.66 

7.72  -39.15  -28.41 

7.27  -35.01  -24.04 
6.83  -30.7b  -19.54 
b.40  -26.37  -14.86 
5.97  -21.81  -iO.Cl 
5.53  -17.06  -4.91 

5.10  -12.07  .49 
4.67  -6.75  6.26 

3.60  e.ll  22.61 

2.65  25.54  43.01 

1.95  42.82  64.17 

1.53  56.50  81.60 

1.28  66.99  95.81 

1.11  75.52  107.47 
.989  82.83  117.61 
.897  89.35  126.74 
.765  100.87  142.99 
.672  111.11  157.55 

.603  '  120.56  171.01 

.549  129.46  183.71 

.506  137.96  195.84 

.4/0  146.15  207.53 

.439  154.11  218.89 

.413  lbi.i1  229.98 

.391  169.50  240.85 

.371  176.99  251.53 


ENTROPY  Cw  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G-K 

J/G-K 

M/S 

2.10  5 

1.  097 

1.  661 

1169. 

2.  123 

1.  096 

1.660 

1165. 

2.181 

1.  090 

1.659 

1151. 

2.  236 

1.084 

1.  657 

1139. 

2.292 

1.076 

1.  656 

1126. 

2.  345 

1.  068 

1.  654 

1113. 

2.  395 

1.  060 

1.653 

1101. 

2.445 

1.051 

1.  652 

1089. 

2.  493 

1.042 

1.652 

1077  . 

2.539 

1.032 

1.651 

1065. 

2.  584 

1.022 

1.  650 

1052. 

2.628 

1.012 

1.650 

1  040  . 

2.671 

1.002 

1.  650 

1028. 

2.713 

.  992 

1.650 

1015. 

2.  754 

.981 

1.  651 

1002. 

2.  794 

.971 

1.  651 

989. 

2.  832 

.  961 

1.  652 

976. 

2.  870 

.  951 

1.  653 

963. 

2.  908 

.  941 

1.655 

950. 

2.944 

.931 

1.  657 

936. 

2.980 

.  922 

1.660 

922. 

3.015 

.  913 

1.  663 

908. 

3.  049 

.904 

1.  666 

894. 

3.083 

.  896 

1.670 

879. 

3.116 

.  889 

1.675 

86'.. 

3.148 

.883 

1.681 

848, 

3.  181 

.677 

1.687 

832. 

3.212 

.872 

1.695 

816. 

3.243 

.  869 

1.703 

800. 

3.274 

.  866 

1.  712 

783. 

3.305 

.864 

1.723 

766. 

3.335 

.  862 

I.  735 

749. 

3.  364 

.  861 

1.  747 

732. 

3.  394 

.  860 

1.761 

715. 

3.423 

.857 

1,  775 

698. 

3.  452 

.  853 

1.799 

682. 

3.461 

.844 

1.80  2 

667. 

3.509 

.828 

1.812 

653. 

3.  536 

.83. 

1.  856 

637. 

3.566 

.  8  30 

1.  885 

620. 

3.595 

.  82' 

I.  912 

603. 

3.623 

.324 

1.  940 

585. 

3.652 

.  620 

1.975 

569. 

3.  68  0 

.815 

2.  010 

551. 

3.  709 

.  Cl2 

2.052 

534. 

3.738 

.  310 

2.100 

515. 

3.768 

.809 

2.  152 

496. 

3.797 

.607 

2.  214 

«76. 

3,  828 

.80  7 

2.  292 

456. 

3.659 

.309 

2.  384 

436. 

3.890 

.81 

2.  492 

■.15. 

3.923 

.813 

2.  626 

394. 

3.958 

.816 

2.  777 

373. 

3.994 

.  826 

2.  978 

350. 

4.C96 

.863 

3.  b73 

29>». 

4.216 

.882 

4.  328 

253. 

4.339 

.  861 

3.  954 

236. 

4.438 

.623 

3.113 

235. 

4.515 

.  792 

2.526 

239. 

4.577 

.770 

2.  157 

2'.4. 

4.630 

.754 

1.914 

250. 

4,676 

.742 

1,  745 

255, 

4.756 

.725 

1.527 

266. 

4.  3^4 

,713 

I.  394 

276. 

4.  8B3 

.703 

1.  304 

285, 

4.937 

.696 

1.239 

294. 

4.  987 

.  689 

1.  190 

302. 

5.033 

.  b84 

I.  151 

310. 

5.076 

.679 

1.  121 

318. 

5.116 

.675 

1.097 

325. 

5.154 

.  672 

1.077 

332. 

5.  190 

.  d69 

t.  061 

339. 

IHO-PHASE  BOUNDARY 


63 


TABLE   Via.    THERMOOYHAMIC   PROPERTIES   OF  OXYGEN 


95.    BAR  ISOBAR 


TEMPEKATURE       VOLUME  ISOTHERM 
DERIVATIVE 
K  CM3/t  8AR-CM3/G 


.7616 

90'«3 .  7 

.  76  33 

897  7 • 0 

•  7  66*» 

8739a  9 

6  0. 

.7735 

8502. 1 

•  7786 

8266.9 

.  76'. li 

8033a2 

•  7  993 

7  600.9 

bfl* 

.  79^*7 

7570 . 0 

.d002 

731.0.7 

72. 

.8057 

7113.0 

.  8 1 1*. 

6987.0 

.8171 

666  3.0 

7ft* 

a  9 2 30 

6'*'.  0  a  9 

«n ' 

•  8289 

622 1. 0 

.  8350 

6003a5 

flf  * 

•  8^12 

5788.'. 

Hf»" 

a  J*.  76 

5576.0 

fl6 

.  8 5*»1 

5366.6 

90. 

.8608 

5160.1 

92. 

.9676 

1.956.9 

a  9  7'.6 

*♦  75  7  . 1 

Q^' 

If  560 ,  g 

Q 

•  o  aqo 

(.36  8  • 

10  0. 

* 

*»179.  8 

10  2. 

399  5.3 

10  ■«  • 

*9126 

3815.1 

n  ' 

a  920 9 

3639.2 

1 0  s  • 

3'*6  7  •  7 

110. 

a9363 

3300.8 

112. 

a9'.7't 

3139.5 

1 1  ** . 

2  980.7 

116. 

lid. 

• 

2679.8 

12  0. 

a  98 72 

253'..  3 

122. 

2 39 .  0 

12'*. 

^  *  ? 

7^ ?I*  n 

126. 

1  a  0  21'. 

129. 

1  a  0  3  38 

1993*'. 

130. 

1.0<t73 

1861.'. 

132. 

laQ6l2 

1736.7 

13U. 

1  a  0  75  6 

1 ^nn *  ^ 

136. 

1.0913 

?■  , 

138. 

1.1078 

1 38  7  a  3 

mo. 

1*1253 

1279  a  7 

1I.2. 

la 1^U2 

1  17  3a 't 

mi*. 

lal6<>6 

10&9a  9 

lifb. 

970*7 

i<>e. 

1.2103 

875.2 

150. 

1.2363 

783.0 

152. 

1.261.9 

695*1 

15<>. 

1.2968 

612*5 

156. 

1.3326 

532*'. 

isa. 

1.3735 

'.60.1 

160. 

l.<>203 

392.0 

165. 

1.5765 

250.6 

170. 

1.8200 

163.6 

175. 

2.1693 

135*2 

ISO. 

2.5637 

l'.7.3 

185. 

2.9360 

175*2 

190. 

3.2729 

207.1 

195. 

3.5791 

239.3 

200. 

3.9611 

270.". 

210. 

"..3738 

329.3 

220  . 

<..9363 

333.0 

230. 

5.2667 

<>33.1 

2<iO. 

5.6730 

<.S0.2 

250. 

6.0610 

S2<..8 

260. 

6.it3<>6 

567. <t 

270  . 

6.7967 

608.2 

290. 

7al<t96 

6it7*7 

290. 

7.<t9<>8 

686*0 

300. 

7.8337 

723.3 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


8AR/K  J/li  J/C, 


39a77  -192.96  -165.72 

39.39  -192.  05  -I81..8O 

38.  06  -188.  78  -181. ".9 

36.92  -185.51  -178.1b 

35.66  -182.25  -17'.. 85 

3'.. 66  -178.99  -171.5'. 

33.52  -175.71.  -168.21. 

32.53  -172.1.8  -161.. 93 
31.57  -169.23  -161.63 
30.66  -165.98  -158.33 
29.  77  -162.71.  -155.  03 
28.91  -159.1.9  -151.73 
28.07  -156.25  -11.8. '.3 
27.26  -153.  01  -11.5.13 

26.1.7  -11.9.77  -11.1.83 

25.70  -l'.6.53  -138.63 

2'..9<.  -11.3.29  -135.23 

2'.. 20  -11.0.01.  -131.93 

23.1.7  -136.80  -128.62 

22.76  -133.56  -125.32 

22.06  -130.31  -122.00 

21.36  -127.06  -118.68 

20.68  -123.91  -115.3b 

20.01  -123.55  -112. U3 

19.35  -117.29  -106.69 

16.70  -111.. 01  -105.31. 

18.06  -110.73  -101.98 

17.1.3  -107.1.3  -98.60 

16.81  -101.. 13  -95.22 

16.21  -100.91  -91.61 

15.61  -97.1.7  -38.36 

16.03  -91.. 12  -81.. 91. 

11.. 1.7  -90.71.  -61.1.5 

13.92  -67.35  -77.97 

13.38  -63.  93  -7'.a'»i. 

12  .67  -30. '.8  -70.89 

12.38  -77.02  -67.31 

11.91  -73.51.  -63.71 

11.50  -70.00  -60.05 

11.03  -66.1.2  -56.31. 

10.56  -62.80  -52.66 

10.09  -69.  13  -1.8.76 

9.61.  -55.1.2  -1.1.. 89 

9.19  -51.66  -1.0.96 

8.75  -1.7.81  -36.91. 

9.31  -i.3a91  -32.85 
7.87  -39.93  -28.66 
7.1.2  -35.67  -21.. 37 
6.99  -31.72  -19.97 
5.57  -^7.t^5  -15.1.3 
6.15  -23.03  -10.71 
5,7't  -18. '.6  -5.80 

5.32  -13.59  -.61. 
1..90  -8.65  '•.85 

3.89  5.12  20.10 

2*96  20.90  38.19 

2.23  37.32  57.93 

1*71.  51a5'.  76ae9 

H,  !,  52.78  90.67 

I.  21.  71.91  103.01 
1.09  79.68  113.69 
.987  86.65  123.23 
.83'.  98.56  11.0.11 
,729  109.12  155.07 

.652  113*81  158. 8". 

.591  127.89  181.78 

.5'«3  136.53  19'.. 11 

.60'.  I'.'.. 61.  205.97 

.1,70  152.90  217. '.6 

.'.'.2  150.75  228.57 

.1.17  163.1(3  239.53 

.396  175.90  250. '.0 


ENTROPY  Cw  Cp  VELOCITY 

OF  SOUND 


J/&-K 

J/G-K 

J/G-K 

M/S 

2.105 

1.098 

1.661 

1170. 

2.122 

1.095 

1.550 

1166. 

1 .  &5  8 

1153. 

2.236 

1.  C81. 

1.657 

111.0. 

2.  291 

1.077 

1.  655 

1127. 

2.3h3 

1.  551. 

1115. 

2.  391. 

1.060 

1.663 

1103. 

2. '.1.3 

1.051 

1.662 

1090. 

2. '.91 

1.01.2 

1.  651 

1079. 

2.538 

1.033 

1.  650 

1056. 

2.583 

1.  023 

1.  650 

1061.. 

2.627 

1.Q13 

1.51.9 

101.2. 

2  .  c  7  0 

1  •  61.  9 

10  29. 

2.  712 

.  992 

1.  61.9 

1017. 

2.752 

.  162 

1.  51.9 

1001.. 

2.792 

.972 

1.650 

991. 

2.831 

.  961 

1.651 

978. 

2.  66  9 

.  951 

1.662 

965. 

2.906 

.91.1 

1.653 

952. 

2.91.2 

.932 

1.655 

938. 

2.97d 

.  922 

1.  657 

925. 

3.013 

.913 

1.660 

910. 

3  .  C  1. 7 

1.651. 

896  . 

3.  081 

.897 

1.667 

681. 

3.  111. 

.  890 

1.572 

666. 

3.m6 

.  881. 

1.677 

651. 

3.178 

.876 

1.  681. 

636. 

3,  210 

.67  3 

1.691 

819. 

3.  21.1 

.  869 

1.599 

803. 

3.272 

.  667 

1.  708 

786. 

3.  302 

.6  66 

1.718 

770. 

3.  332 

.  863 

1.729 

753. 

3.362 

735. 

3.  391 

.  661 

1.751. 

719. 

3.1.20 

.658 

1.  768 

702. 

3.  1.1.9 

.  851. 

1.  781 

585. 

3.1.78 

.  S1.5 

1.793 

671. 

3.506 

.  828 

1.801 

558. 

3.  531. 

.  831 

1.  81.1. 

51.3. 

3.  563 

.830 

1.672 

525. 

3.  591 

.  927 

1.897 

609. 

3.619 

.  821. 

1.921. 

592. 

3.61.6 

.620 

1.956 

3.  675 

.  61 

1.967 

559. 

3.701. 

.612 

2.  025 

51.1. 

3.733 

.  BlO 

2.  070 

523. 

3.752 

.606 

2.  117 

sot. 

3.791 

.  606 

2.  170 

1.85. 

3.821 

.806 

2.238 

1.56* 

3.  851 

.806 

2.  316 

1.1.7. 

3.  862 

.  807 

2. 1.09 

1.27. 

3.913 

.809 

2.521 

1.07. 

3.91.5 

.911 

2.  61.3 

397. 

3.981 

.620 

2.  798 

366. 

1..071. 

,  851 

3.326 

313. 

1..182 

.  867 

3.  886 

271. 

1..297 

.859 

3.  985 

21.7. 

It. 398 

.827 

3.250 

2'.1. 

'..'.79 

.797 

2.  675 

21.3. 

1..51.6 

.775 

2.276 

21.7. 

1..501 

.  753 

2.008 

252* 

It.  6'<9 

.  71.6 

1.819 

257. 

1..  731 

.721 

1.577 

257. 

1..8OI 

.716 

1.1.30 

277. 

1..  852 

.706 

1.  331 

285. 

It. 917 

.598 

1.  260 

295. 

It.  958 

.591 

1.207 

303. 

5.011. 

.685 

1.  165 

311. 

5.057 

.680 

1.131. 

318. 

6.098 

.576 

1.108 

326. 

6.137 

.572 

1.086 

333. 

5.173 

.669 

1.  059 

3<tO. 
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TABLE  Via.  THERMOOYNAMIC  PROPERTIES  OF  OKYGEN 


100.   BAR  ISOBAR 


TEMPERATURE 
K 


VOLUME 
Cm3/6 


ISOTHERM 
DERIVATIVE 
8AR-Cm3/g 


ISOCHORE 
DERIVATIVE 
SAR/K 


INTERNAL 
ENERGY 
J/G 


ENTHALPY 
J/C 


ENTROPY 
J/G-K 


Cv 
J/G-K 


VELOCIT  Y 
Of  SOUND 
M/S 


5S.500 

.7517 

9061.8 

39.78 

-192. 9'» 

-185.32 

2.  106 

1. 

0  98 

1.660 

1170. 

56. 

.7629 

9002.0 

39.'t3 

-192.12 

-18<..'.9 

2.121 

1. 

097 

1.  560 

1167. 

58. 

.7680 

876i>.2 

38.10 

-186.85 

-181.17 

2.179 

1. 

091 

1.558 

1151.. 

60. 

.7732 

8527.9 

36.86 

-185.59 

-177.86 

2.235 

1. 

0  95 

1.  655 

1  11.1. 

62. 

.778'! 

6293.2 

35.70 

-192.33 

-171.. 51. 

2.289 

1. 

077 

I.  555 

1129. 

6i». 

.7836 

8060.0 

3<t.61 

-179.07 

-171.21. 

2.  31.2 

1. 

069 

1.653 

IU5. 

66. 

.7689 

7828.1 

33.56 

-175. «2 

-167.93 

2.393 

1. 

051 

1.552 

llOi.. 

68. 

.79i>3 

7597.7 

32.57 

-172.57 

-161.. 63 

2.  1.1.2 

1. 

052 

1.651 

1  092. 

70. 

.7998 

7368.9 

31.62 

-169.32 

-151.33 

2.1.90 

1. 

01(3 

1.650 

1080. 

72. 

.8053 

7l<tl.7 

30.70 

-166.08 

-158.03 

2.536 

1. 

033 

1.  51.9 

1058. 

7i». 

.8109 

6916.2 

29.81 

-152. 9<. 

-151.. 73 

2.582 

1. 

023 

I.  51.9 

1  055, 

76. 

.8166 

6692.6 

28.95 

-159.50 

-151.1.3 

2.626 

1. 

013 

1.  51.9 

lOi.  J. 

78. 

.9225 

6<t71.1 

28.12 

-156. 36 

-11.8.  13 

2.  668 

1. 

003 

I.  51.8 

L031. 

SO. 

.828<< 

6251.7 

27.31 

-153. 12 

-ll♦^.6l. 

2.710 

993 

I.  5U8 

1319. 

82. 

.831)1. 

603<«.5 

26.52 

-11.9.89 

-11.1,51. 

2,  751 

,963 

1.61.8 

1005. 

8<f. 

.8M06 

5820.1 

25.75 

-11.6.65 

-136,25 

2.  790 

,  972 

1.61.9 

993. 

36. 

.91.70 

5608.2 

21.. 99 

-11.3,  1.2 

-131., 95 

2,  829 

.962 

1.61.9 

980. 

88. 

.9531. 

5399.2 

21.. 25 

-11.0.18 

-131,65 

2.867 

.  952 

l.b50 

967. 

90. 

.8600 

5193.3 

23.52 

-136.95 

-128.35 

2.901. 

.91.2 

1.  651 

951.. 

92. 

.9668 

1.990.6 

22.81 

-133.71 

-125.01. 

2.  91.1 

.932 

1.653 

91.1. 

9<>. 

.8738 

1.791.3 

22.11 

-130.1.7 

-121,73 

2.  976 

,  923 

1.  555 

927. 

96. 

.8809 

ii595.6 

21.1.2 

-127.23 

-118.1.2 

3.011 

.911. 

1.658 

913. 

98. 

.8883 

1.1.03.6 

20.71. 

-123.98 

-115.10 

3.  01.5 

.906 

1.661 

899, 

100. 

.8958 

1.215.6 

20.07 

-120.73 

-111.77 

3.079 

.699 

1.  565 

3  91., 

102. 

.9035 

1.031.6 

19.1.1 

-117.1.7 

-108.1.1. 

3,112 

,  691 

1.  669 

869, 

104. 

.9115 

3851.9 

18.76 

-111.. 21 

-105.10 

3,  11.1. 

.865 

1.  571. 

951.. 

106. 

.9197 

3676.5 

18.13 

-110.91. 

-101.71. 

3,  17b 

.  87^ 

1.590 

939. 

108. 

.9282 

3505.6 

17.50 

-107.65 

-98.37 

3,208 

.671. 

1,587 

622. 

110. 

.9369 

3339.1 

16.89 

-101..  36 

-91..  95 

3.239 

.870 

1.  695 

806. 

112. 

.91(60 

3177. 3 

15.28 

-101.05 

-91.59 

3.269 

.  86  S 

1.701. 

790  . 

11<>. 

.9553 

3020.0 

15.69 

-97.73 

-66,16 

3.30G 

.  865 

1,713 

773. 

116. 

.961.9 

2867.2 

15.11 

-91..  39 

-81.,  71. 

3.330 

.  661. 

1,721. 

756. 

118. 

.971.9 

2719.0 

11*. 55 

-91.03 

-61.26 

3.359 

.  953 

1.  735 

71.0. 

IZO. 

.9853 

2575.0 

11., 00 

-87.65 

-77.75 

3,  366 

.  862 

1.  71.9 

723. 

122. 

.9960 

21.36.0 

13.1.7 

-81»,2l. 

-71.. 26 

3,1.18 

,  859 

1,761 

706, 

12i». 

1.0073 

2298.8 

12.95 

-90, 82 

-70.75 

3.1.1.6 

,  651. 

1,77J 

591, 

126. 

1.0189 

2165.9 

12.1.7 

-77,37 

-67.18 

3,1.75 

,  91.5 

1,  791. 

b75  . 

128. 

1.0312 

2035.9 

12,00 

-7  3, 91 

-63,60 

5,  503 

,  82  9 

1.791 

663, 

130. 

1.01. 1.1. 

1903.9 

11,50 

-70,1.1 

-59. 9i 

3.531 

•  932 

1.  833 

61.8. 

132. 

1.0580 

1779.8 

11,11. 

-55.86 

-56. 2[ 

3,559 

,  930 

1.  860 

631. 

131.. 

1.0723 

1660.8 

10.67 

-53.27 

-52.55 

3.567 

,  626 

1.  881. 

615. 

136. 

1.  0871. 

151.1.. 6 

10.20 

-59.63 

-1.8.75 

3.615 

,625 

1,909 

599. 

138. 

1.1035 

11.32.5 

9.76 

-55. 95 

-1.1.. 92 

3,  61.3 

,  821 

1,937 

581. 

li»0. 

1.1205 

132  5.5 

9.31 

-52,23 

-1.1.03 

3.671 

,81b 

1.  965 

555. 

I<t2. 

1.1398 

1219.8 

8.87 

-1.6,  1.1. 

-37.06 

3.7J0 

,913 

2.001 

51.9. 

1<>1«. 

1.1681. 

1116,6 

8.1.1. 

-1.1.,  59 

-33.01 

3.  726 

,610 

2,  01.2 

531. 

l'»6. 

1.1791. 

1016.3 

9.00 

-1.0,68 

-26.69 

3,756 

,  80-i 

2.086 

513, 

ma. 

1.2022 

923,1. 

7,56 

-36,69 

-21.. 57 

3,  785 

.  606 

2,132 

•.9'., 

150. 

1.2269 

831.9 

7.11. 

-32.52 

-20.35 

3,611. 

,805 

2.  190 

1.76. 

152. 

1.2539 

71.1..  8 

6.71. 

-28.  1.5 

-15.91 

3,  61.3 

,605 

2,  261 

-.57. 

ISt. 

1.2838 

662.  7 

5,33 

-21.,  16 

-ll,3ii 

3,673 

,  605 

2.339 

,39. 

156. 

1.3169 

582.9 

5.92 

-19,  71. 

-6,57 

3. 90-. 

,605 

2.1.35 

•.20. 

158. 

1.351.3 

510.7 

5.52 

-15.  11. 

-1.50 

3.935 

.609 

2.531. 

1.00. 

160. 

1.3955 

1.1.2,5 

5.12 

-10.32 

3,51. 

3,969 

,815 

2,651 

390. 

165. 

1.5321. 

297,6 

1..  11. 

2.62 

17.96 

1..  057 

.  01.3 

3.079 

330. 

170. 

1.7330 

200.7 

3.25 

17.16 

31., 1.9 

i.,155 

,  956 

3,  535 

298, 

175. 

2.0181. 

156.6 

2.50 

32.  56 

52.75 

^,251 

,651 

3.  697 

261, 

180. 

2.3627 

155.2 

1.95 

1.6.82 

70,1.5 

3bl 

,  o27 

3.314 

21.9. 

185. 

2.7091 

175.9 

1.61 

58.  62 

85.71 

1.,  l.*.? 

.600 

2,  792 

21.8. 

190. 

3.0315 

201.. 1. 

1,37 

66.30 

96.51 

1.,  611. 

,  778 

2,385 

250. 

195. 

3.3278 

236,0 

1,21 

75.51 

109.73 

1..  572 

.  76.' 

2.  097 

25-.. 

200. 

3.6015 

255.6 

1,08 

83,  71 

119.73 

i.,6c2 

.  71.9 

1.892 

259. 

210. 

'>.099i< 

321.. 2 

,907 

96,22 

137,21 

1.,  707 

,731 

1.527 

269. 

220. 

It. 51.85 

376  .6 

.789 

107,13 

152,6: 

1..  779 

,719 

1.1.67 

273. 

230. 

1>.9635 

1.29.0 

,702 

117,05 

166. 6S 

1..  atZ 

.706 

1,359 

297. 

2i«0. 

5.3555 

1.76,5 

,535 

126, 31 

179.87 

I., 898 

.700 

1,292 

295. 

250. 

5.7292 

521.8 

.582 

135.10 

192.39 

'.,91.9 

.693 

1.225 

301.. 

260. 

5.0685 

551.. 9 

.539 

11.3,53 

2C<..i.t 

■».  996 

,b67 

1,  181 

312. 

270. 

6.1.355 

606.3 

.502 

151,56 

216.05 

5,  Ci.0 

,681 

1.  11.6 

319. 

280. 

5.7752 

61.6,2 

.1.71 

159,61 

227,36 

5. 061 

.677 

1,119 

327. 

290. 

7.1U53 

565,0 

,  1.1.5 

167, 36 

239.1.3 

5,  120 

,673 

1  .  095 

331.. 

30  0. 

7.1.311 

722.7 

.  1.21 

171..  9? 

21.9. is 

5,157 

.670 

1.077 

3-1. 
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T48LE   Via,    THERMODYNAMIC  PROPERTIES   OF  OXYGEN 


110.    BAR  ISOBAR 


TEMPERATURE        WOLUME  ISOTHERM 
DERIVATIVE 
K  Cm3/G  6AR-Cm3/g 


55 • 61 3 

•  7613 

9097.8 

56* 

■  7  623 

9051.7 

5d« 

.  767'» 

8610.8 

60* 

•  7725 

8579.5 

62* 

•  7777 

8305 . 7 

•  7829 

8113.0 

66* 

.7861 

7882. 5 

6a. 

.7935 

7653.0 

70. 

.7989 

7025.1 

72, 

•  6  0  tt 

7198. 9 

•  8  100 

6970.0 

76. 

•  8156 

6751.7 

76. 

•  921** 

6531.1 

80. 

•  8273 

6312.7 

82. 

•  8  333 

6  0  96.6 

8^. 

•  839** 

5  88  3.1 

86. 

•  8*f57 

567  2.2 

88. 

.8521 

5060.2 

90. 

.8586 

5259.3 

92. 

•  8653 

5057.6 

9**. 

.8722 

0  8  5  9.3 

96. 

•  8  792 

99. 

•  88  65 

0*»  7  3  •  6 

100  . 

.8939 

0286.6 

10  2. 

•  9  0  15 

0 1 0  3. 6 

104. 

106. 

'  9175 

37  50.5 

108. 

.9258 

3580.5 

110. 

.931.3 

3015. 0 

112. 

•  9<*  32 

3250.1 

n't. 

*  9  523 

3097.7 

Il6  • 

118. 

120. 

*  QA 

• 

122 

124. 

*nn?Q 

?7An  7 

1  0 1 03 

2208  7 

1.0261 

2119.0 

130. 

1.0388 

1987.8 

1 060 • 8 

* 

13o  . 

1  nan* 

1631.9 

133. 

1. 0953 

1521. 2 

140  . 

1. 1110 

1015.2 

142. 

1 .1286 

1310.0 

1 . 1069 

litfi. 

1.1665 

1110.9 

108. 

1.1875 

1017.2 

153. 

1.2100 

926.9 

152. 

1.2300 

80  0.9 

150. 

1.2610 

759.7 

156. 

1.2900 

680  .6 

15«. 

1.3222 

608. << 

161). 

1.3578 

5O0.0 

165. 

1.0667 

390.3 

170. 

1.6153 

280.1 

175. 

1.8170 

213.7 

180. 

2.0730 

187.2 

185. 

2.3572 

190.1 

190. 

2.6015 

208. 0 

195. 

2.9127 

233.6 

200. 

3.1670 

261.3 

210. 

3.6305 

317.6 

220. 

O.0567 

372.0 

230. 

0.0058 

023. 0 

203. 

0.8110 

071.0 

250. 

5.1599 

517.1 

260. 

5.0903 

561.1 

270. 

5.8173 

603. 0 

280. 

6.1313 

600.2 

290. 

6.0377 

683.8 

300. 

6.7380 

722.3 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/G 

39.78  -192.88  -180.51 
39.51  -192.25  -183.87 
38.19  -188.99  -180.55 
36.95  -185.  73  -177.21. 

35.79  -182.1.9  -173.93 

30.69  -179.23  -170.62 

33.65  -175.99  -157.32 

32.66  -172.71.  -160.  02 

31.70  -169.51  -160.7? 

30.79  -165.27  -157,02 

29.90  -163.00  -150.13 
29.00  -159.91  -150.83 

28.21  -156.58  -107.51. 
27.00  -153,35  -101.. 25 

26.61  -150.12  -100,9b 

25.80  -m6,90  -137.67 
25.09  -11.3.68  -130,37 
20.35  -11.0, it5  -131.08 

23.62  -137,23  -127,79 

22.91  -130.01  -121.. i«9 

22.22  -130,79  -121.19 
21.53  -127,55  -117,68 
20,85  -120,  32  -111., 57 
20,19  -121,09  -111.26 

19.53  -117.85  -107.93 

18.89  -110.61  -100.60 

16.26  -111.35  -101.25 

17.63  -108,09  -97,91 
17.02  -100.82  -90.5lt 
16.02  -101,53  -91.16 
15.80  -98.23  -87.76 
15.26  -90.92  -80.31. 

10.71  -91.58  -80.90 
10.16  -88.23  -77.03 

13.60  -80,85  -73.95 

13.13  -91.07  -70. 0^ 

12.60  -78.06  -65.91 

12.18  -70.65  -63.35 

11.79  -71.20  -59.77 

11,33  -57,70  -56.13 

10.89  -60.  17  -52,1.1. 

10,02  -60.59  -1.8.71 

9.97  -55.96  -00.93 

9,53  -53,30  -01,11 

9.10  -09.63  -37.22 

8.68  -05.88  -33.27 

8.27  -02,08  -29.25 

7.85  -38,21  -25,15 

7.03  -30,29  -20.98 

7.00  -30.29  -16.71 

6.65  -25.19  -12.32 
6.26  -22.01  -7,82 
5,88  -17.69  -3,15 
5.50  -13,20  1.71. 

0.59  -1,01  10,72 

3.70  11,03  29.20 

3.00  25.05  05.01. 

2.00  36,55  61.35 

1.97  50.75  76.68 

1.66  61.21  90.27 

1.05  70.16  102.22 
1.29  78.31.  112.88 

1.06  91.51  131.09 
.915  103.10  107.72 

.809  113.52  162.02 

.726  123,16  176,09 

,662  132,20  189.00 

,610  100.91  201.35 

.567  109.26  213.25 

.531  157.35  220.79 

.500  165.23  236.05 

.073  172,96  207.09 


ENTROPY  Cy  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G-K 

J/G-K 

M/S 

2,107 

1.099 

1,660 

1172. 

2.  lie 

1.  0  98 

1,560 

1  170, 

2,175 

1,  093 

1.  658 

1156, 

2,233 

1,  0  86 

1.655 

1100, 

2,29  7 

1.  079 

1.  650 

1131. 

2,  339 

1,071 

1.  653 

1119. 

2.  390 

1,  062 

1.651 

1107. 

2.039 

1,053 

1.  650 

1095, 

2.  067 

1,000 

1,  509 

1  09  3, 

2,531. 

1,  0  30 

1.  508 

1071. 

2.579 

1,025 

1,507 

1059. 

2.623 

1,015 

1,606 

10O7. 

2,  665 

1,000 

1,  606 

1030. 

2.70  7 

,990 

1.  605 

1022. 

2.  709 

.981. 

1.  60S 

1010. 

2.  787 

,970 

1.  606 

997. 

2,  826 

.963 

1,606 

980. 

2,850 

,  95  3 

1 .  607 

971. 

2,901 

.  900 

1.  606 

958. 

2.937 

.931. 

1.509 

905. 

2.973 

.925 

1.551 

931. 

3,007 

.916 

1.653 

919. 

3 . 002 

,90  6 

1.  656 

90  3. 

3,075 

.900 

1.659 

889. 

3.106 

.693 

1,  660 

970. 

3.  loo 

.666 

1 ,  66  9 

959. 

3,  172 

.881 

1,  670 

914O  . 

3,20  0 

.8  76 

1,  680 

829. 

3.230 

.97  2 

1,  597 

813. 

3.  265 

•  8  7  0 

1,695 

797. 

3.295 

,  86- 

1.  705 

780. 

3,325 

.  855 

1,715 

760. 

3,350 

.  865 

1.  725 

707  . 

3.363 

.863 

1.737 

731. 

3,012 

,661 

1,  708 

715. 

3.001 

.  855 

1,  759 

699. 

3  .  069 

.  806 

1 , 767 

605  . 

3,097 

,8  29 

1.  772 

673. 

.6  33 

1,613 

658. 

3,552 

,8  31 

I.  837 

602  . 

3,560 

,  829 

1,  858 

626. 

3.508 

.825 

1,  861 

610. 

3.535 

.  8  22 

1,900 

590. 

3 ,  663 

.818 

1,928 

578  . 

3  690 

810 

1,957 

561. 

3,716 

,611 

1 .  99  3 

505. 

2,  029 

529, 

3*  770 

'  806 

511. 

3,802 

.800 

2,  113 

090. 

3.630 

.803 

2.  166 

076. 

3.659 

.803 

2,  226 

059. 

3,886 

,803 

2,298 

001. 

3.917 

.603 

2.371 

020. 

3.906 

,  809 

2.1.60 

O05. 

0,026 

.6  32 

2.  706 

359. 

0.115 

.901 

3,050 

319. 

0.206 

.639 

3,269 

289. 

0.298 

.823 

3,212 

270. 

0.  382 

.902 

2.897 

262. 

0.055 

.782 

2.  502 

260. 

0.517 

.765 

2.208 

252. 

0.571 

.750 

2.020 

255. 

0.662 

,736 

1,723 

273. 

0.737 

.723 

1.538 

281. 

0.803 

.713 

1.016 

290. 

0.861 

.701. 

1.  325 

298. 

0.910 

,696 

1.261 

306. 

0,962 

,690 

1.210 

310. 

5.007 

,683 

1.171 

322. 

5.0O9 

.678 

1.  139 

329. 

5.088 

.670 

1.113 

336. 

5.  126 

.670 

1.092 

303. 
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TABLE  Via.  THtRMOOVNANIC  PKOPERTIIS  OF  OXYCEN 


121.  BAR  ISOBAR 


TEHPERATURE 
K 


VOLUME 


isotherh 
oerivative 
bar-cmS/g 


ISOCHORE 
OERIVATIVE 
BAR/K 


INTERNAL 
ENERGY 
J/G 


ENTHALPY 

J/G 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp 
J/G-K 


VELOCITY 

OF  SOUND 

ri/s 


•      51  t9f* 

.  7610 

9133. 7 

39.  79 

-192. 83 

—183. 70 

00 

1  fe^Q 

1174 

* 

* 

.  7617 

■  Acc*  ^ 

9  lit 

110  0 
1  OQ^ 

1172. 

0D65. 3 

38*27 

"l89* 13 

*179*93 

?Wa 

1  fcC7 

1 159* 

60  • 

•  7718 

8630.9 

37.03 

—185.86 

-176.62 

1   n  «7 

1  tK« 

1146. 

oZ» 

.7769 

0* *t 

35.07 

OHO 

1 

1134 

* 

8166.6 

** 7Q*  « 

•170  01 

7  1t7 

107  9 

1  1  22  a 

66« 

"707^ 

33*74 

*176*15 

*166*70 

2*387 

1*  063 

I  650 

68. 

.7927 

770aIi 

32.74 

-172.92 

-163.41 

2.437 

1.  054 

1.  649 

1098. 

70. 

.7980 

74»dl.l 

31.79 

-169.69 

-160,11 

2.484 

1.  045 

1.647 

1086a 

72* 

•  90  35 

li  ?^ 

2.531 

1.0  36 

1.646 

Ti» 
r  H« 

29*99 

"i^fl  ?x 

2  576 

1  *  ti!^ 

1  0fc7* 

1  n^n 

76 

*  A1^7 

6810  5 

29.13 

-160  01 

1*016 

7 

•  A20'i 

6590 • A 

28.30 

-156. 79 

I1  tft  Q5 

2.663 

1.006 

1  ^44 

1  n7«* 

AO  • 

•  A262 

6  37  3  • 

27.49 

-153.57 

• 

2.  704 

.  995 

1  ft47 
1. 

oZ« 

*  A^A^ 

7«  oi 

1  qn 

_ 

I1  ^7  OQ 

f*  7Rt 

- 

1 

II U7* 1 R 

*  Q7e: 

1001 

86* 

*  A^^*^ 

5735  8 

25*16 

"143*  93 

"l33*8D 

2*  823 

*  965 

1  643 

988* 

AA. 

•  850A 

5528.7 

24.45 

-140.72 

-130.51 

2.861 

.955 

1.643 

975a 

90. 

.8572 

532i».8 

23.73 

-137.51 

-127.22 

2.898 

.945 

1.644 

963a 

92  • 

.  8639 

5 121. .  0 

- 134. 30 

2.934 

.936 

9*t  • 

.8707 

1.92  6.7 

22 .32 

-131.09 

-120.64 

2.969 

.  926 

1*  647 

936* 

96  • 

.  87  76 

1*733.  0 

21 .  64 

—127 .88 

-117.34 

3.004 

.918 

1.649 

922  a 

9  A« 

.861*7 

1*51*3.  0 

20  .  96 

—124. 66 

-114.0  4 

3.038 

.9  09 

1.651 

90  8  a 

10  0  • 

.  0921 

1*356 .  9 

20  a  30 

-121. 44 

-110.74 

3.071 

•  9  0  2 

1.654 

894. 

IG  2* 

19.65 

-118.22 

-107  u? 

_ 

895 

1 

ftftO 

*9073 

3997*1 

"104*10 

3*  136 

I*  662 

865* 

10&* 

.9152 

362  3.6 

16.38 

-111. 76 

-10  0.77 

3  . 168 

.883 

1.668 

6  5  0  a 

108. 

.923<> 

3651*. 6 

17.77 

-108.51 

-97.43 

3.199 

.  878 

1.673 

635a 

110. 

.9318 

31*90.0 

17.16 

-105.26 

-94.08 

3.230 

.8  74 

1.680 

619a 

112  • 

l^*QA 

•  87  2 

*9i»9^ 

3174*4 

"-Qfl*  7? 

Ia7*T7 

3*  290 

1*  696 

7  6  7a 

11 6« 

.  9586 

3023. 3 

-95*43 

3.320 

*  ftfcB 

1.706 

771a 

11 A  • 

2876.7 

It  Aft 

-92 • 12 

-80*51 

'  MF.7 
• 

1.716 

755  a 

120  • 

.  97  80 

2734 • 3 

14.  JZ 

-86.80 

-77.0  6 

3.378 

1.726 

739  a 

12  2  • 

.  98  82 

2  595 , 0 

1  3  a  '8  0 

-ft5  Uh 

-77  fiQ 

3.407 

663 

1  73fi 
'  _ 

723. 

124* 

"ft?"  1  n 

"70  1? 

.85  7 

1*0098 

2330*  1 

12*81 

~78*  73 

"66  61 

3  *  463 

I  752 

694* 

12a! 

1.0212 

2201.6 

12.35 

-75.35 

-63.10 

3.491 

.830 

1.  754 

682. 

130. 

1.0335 

2070.5 

11.97 

-71.95 

-59.55 

3.516 

.  634 

1.  794 

668. 

132  a 

1 .  01.61 

11.51 

-68.50 

-55.95 

IS'*  • 

* oi J*  c 

7*  K7T 

*  BTO 

1  *  «7S 

63  7  a 

1717  * 

1  n*fc9 

a  n*  *  f 

1  Tft* 

1  na77 

1  f.n7  *Q 

10.18 

-57. 95 

*  ft  77 

1  fl7Q 

605* 

1  an 

1  1030 

1  SO?  s 

9.75 

-54. 37 

lul    1  L 
1.1 

'  «i  a 
* 

1  aqfc 
• 

590  a 

142 

1  1193 

1398  6 

ft 

9.31 

50  74 

37  31 

3  682 

615 

1  91 9 

574 

1 .1365 

1296. 3 

8.91 

-47. 08 

-33.44 

3.709 

.911 

1.  950 

556a 

l^S. 

l.lSitO 

1200.7 

8.51 

-43.37 

-29.52 

3.  736 

.  908 

1.  981 

542a 

1<>8. 

1.1743 

1107.9 

6al0 

-39.61 

-25.52 

3.763 

.906 

2.015 

526a 

ISO. 

1.1951 

1018.6 

7a70 

-35.81 

-21.47 

3.790 

.804 

2.051 

510a 

152. 

1.2171) 

933.6 

7.31 

-31.94 

-17.34 

3.819 

.  602 

2.  092 

493a 

151.. 

1.2iil6 

853.1 

6.93 

-28.00 

-13.10 

3.845 

.801 

2.  139 

477  a 

156. 

1.2675 

774.6 

6.57 

-24.00 

-8.79 

3.873 

.900 

2. 195 

461a 

156. 

1.2960 

702.2 

6.20 

-19. 89 

-4.33 

3.902 

.600 

2.  251 

445a 

160. 

1.3271 

633.6 

5.84 

-15.63 

.29 

3.931 

.905 

2.  320 

•*27a 

165. 

1.1.187 

480.8 

4.96 

-4.  64 

12.39 

4.005 

.626 

2.528 

384. 

170. 

1.5375 

362. 1 

4.16 

7.11 

25.57 

4.  094 

.632 

2.  748 

346. 

175. 

1.6920 

290.9 

3.43 

19.46 

39.76 

4.166 

.629 

2.  928 

315. 

180. 

1.8862 

235.4 

2.82 

31.95 

54.56 

4.  25  0 

.  817 

2.  982 

293. 

185. 

2.1126 

220.1 

2a34 

43.87 

69.22 

4.330 

.601 

2.  848 

280. 

190. 

2.3  331. 

225.4 

la97 

54.61 

82.85 

4.  403 

.763 

2.601 

274a 

195. 

2.5939 

242.3 

la71 

64.09 

95.22 

4.467 

.769 

2.  345 

272a 

200. 

2.8263 

265.0 

la51 

72,46 

106.38 

4.523 

.757 

2.125 

273a 

210. 

3.2601 

316.3 

1.23 

86.92 

125.94 

4.619 

.  740 

1.  610 

276a 

220. 

3.6S59 

368.9 

1.05 

,  99.05 

142.93 

4.698 

.72 

1.606 

265a 

230. 

■..0213 

419.9 

.921 

109.97 

158.23 

4.  766 

.717 

1.  469 

293a 

2'>0. 

1.. 361.8 

468.7 

a824 

120.00 

172.39 

4.  826 

.706 

1.371 

30la 

250. 

It. 6901. 

514.3 

a746 

129. 39 

185.67 

4.  881 

.700 

1.295 

309a 

260. 

5.0033 

559.0 

a685 

138. 30 

198.34 

4.930 

.692 

1.239 

316a 

270. 

5.3052 

601.9 

a635 

146.94 

210.50 

4.976 

.686 

1.  195 

324a 

200. 

5.5981 

643.5 

.593 

155.09 

222.27 

5.019 

.  660 

1.160 

331a 

290. 

5.8837 

683.  7 

.558 

163.12 

233.72 

5.059 

.674 

1.131 

339a 

300. 

.  6.1633 

723.0 

a527 

170.95 

244.91 

5.  097 

.b70 

1.106 

346a 
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TABLE  Via.   THERMODYNAMIC  PROPERTIES  OF  OXrGEN 


130,   BAR  ISOBAR 


TEMPERATURE        VOLUME  ISOTHERM 
DERIVATIVE 
K  Cm3/C  BAR-Cm3/G 


55.B39 

.7606 

9169.7 

56. 

.7610 

9150.6 

56. 

.7661 

8915.6 

60. 

.7711 

6662.1 

62. 

.7762 

6450.  1 

6<>. 

.781'. 

6219.6 

66. 

.7866 

7990.5 

68. 

.7919 

7762.9 

?0. 

•  7972 

753  6.6 

72. 

.8026 

7312.4 

74. 

.  8081 

7089.7 

76. 

.8137 

6666.9 

76. 

.8194 

6650.2 

80. 

.8252 

6433.7 

82. 

.8311 

6219.5 

84. 

•  8371 

6007.8 

86. 

.S432 

5796.9 

88. 

.64  95 

5592.6 

90. 

.8559 

5389.6 

92. 

.6624 

5190.0 

9<>. 

.8691 

4993.6 

96. 

.8760 

4600.6 

98. 

.6630 

4611.6 

100. 

.8902 

4426.6 

102. 

.8977 

4245.5 

101). 

.9053 

4066.6 

106. 

.9131 

3696. 0 

108. 

.9211 

3727.8 

110  a 

.  9294 

3564 . 1 

112. 

•  9379 

3404.6 

im. 

.9466 

3250.1 

116. 

.9557 

3099.8 

118. 

.9650 

2954.0 

120. 

.9746 

2612.3 

122. 

.9845 

2674.7 

12<>. 

.9946 

2540.8 

126. 

l.OOSS 

2410.2 

128. 

1.0166 

2282.5 

1 30  • 

2151.9 

132. 

1.0406 

2030.4 

i3l«. 

1.0533 

1916.0 

136. 

1.0666 

1600.7 

138. 

1.0806 

1692.7 

11*11. 

1.0952 

1567.9 

ihZ, 

1.1107 

1484.6 

11*4. 

1.1270 

1382.6 

I<t6. 

1.1442 

1288.1 

14S. 

1.1625 

1196.1 

150. 

1.1818 

1107.6 

152. 

1.2024 

1023.4 

15<t. 

1.2246 

943.3 

156. 

1.2482 

865.6 

158. 

1.2739 

792.7 

160. 

1.3016 

723.9 

165. 

1.3813 

569.0 

170. 

1.4609 

444.3 

175. 

1.6058 

352.7 

180. 

1.7598 

293.2 

185. 

1.9416 

262.4 

190. 

2.1421 

254.2 

195. 

2.3508 

261.1 

200. 

2.5588 

277.0 

210. 

2.9569 

320.7 

220. 

3.3264 

369.9 

230. 

3.6696 

420.0 

2*10. 

3.9928 

468.6 

250. 

4.2994 

515.5 

260. 

4.5931 

560.1 

270. 

4.8754 

601.9 

280. 

5.1501 

643.9 

290. 

5.4178 

684.8 

300. 

5.6796 

724.6 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/G 

39.80  -192.76  -162.69 

39.68  -192.52  -182.63 
38.36  -169.27  -179.31 
37.12  -186.03  -176.00 

35.96  -162.78  -172.69 

34.66  -179.55  -169.39 

33.82  -176.32  -166.09 

32.63  -173.09  -162.79 

31.87  -169.86  -159.50 

30.96  -166.64  -156.21 
30.06  -163.43  -152.92 
29.22  -160.21  -149.64 
28.39  -157.00  -146.35 
27.58  -153.79  -143.07 

26.80  -150.59  -139.79 

26.03  -147,39  -136.50 

25.28  -144.19  -133.22 

24.55  -140.99  -129.94 
23.63  -137.79  -126.66 

23.12  -134.59  -123.36 
22.43  -131.39  -120.09 
21.75  -126.19  -116.80 
21.08  -124.99  -113.51 
20.42  -121.79  -110.21 

19.77  -118.56  -106.91 

19.13  -115.37  -103.60 
18.51  -112.15  -100.26 
17.89  -108.93  -96.96 

17.29  -105.70  -93.62 
16.70  -102.45  -90.26 
16.12  -99.20  -86.69 

15.56  -95.93  -63.51 
15.01  -92.55  -60.10 
14.47  -89.35  -7o.66 

13.95  -66.04  -73.24 

13.45  -82.71  -69.78 

12.97  -79.37  -66.30 
12.51  -76.03  -62.62 
12.15  -72.66  -59.31 

11.69  -69.27  -55.74 
11.26  -65.84  -52.14 
10.62  -62.37  -48.50 
10.38  -56.67  -44.83 

9.96  -55.36  -41.12 

9.53  -51.79  -37.35 

9.12  -48.20  -33.55 

8.73  -44.58  -29.70 
8.34  -40.91  -25.79 
7.95  -37.20  -21.84 
7.57  -33.45  -17.82 
7.20  -29.63  -13.71 
6.84  -25.76  -9.55 
6.48  -21.62  -5.26 
6.14  -17.75  -.83 

5.30  -7.33  10.62 

4.52  3.65  22.90 

3.81  15.06  35.96 

3.20  26.70  49.57 

2.69  36.07  63.31 

2.29  48.73  76.58 

1.98  58.42  88.98 

1.74  67.15  100.41 
1.41  82.22  120.66 
1.19  95.07  136.31 

1.04  106.45  154.16 

.926  116.85  168.76 

.837  126.55  182.44 

.765  135.70  195.42 

.706  144.44  207.82 

.656  152.85  219.80 

.617  161.01  231.44 

.582  168.96  242.79 


ENTROPY  Cy  Cp  VELOCITY 

OF  SOUND 


J/6-K 

J/G-K 

J/O-K 

M/S 

2.108 

1.101 

1.659 

1175. 

2.113 

1.101 

1.659 

1 174. 

2.171 

1.095 

1.657 

1161. 

2.227 

1.069 

1.655 

1 149. 

2.282 

1.061 

1.  653 

1137. 

2.334 

1.  073 

1.651 

1125. 

2.385 

1.  064 

1.649 

1113. 

2,434 

1,  056 

I.  647 

1101. 

2,462 

1.046 

1,  646 

1089, 

2.526 

1.037 

1.645 

1077. 

2.573 

1.027 

1.543 

1065. 

2.617 

1.017 

1.642 

1053. 

2.660 

1.007 

1.642 

1041. 

2.701 

.997 

1.641 

1029. 

2.742 

.987 

1.640 

1017. 

2.  781 

.976 

1,  640 

1005. 

2.620 

.966 

1,  640 

992. 

2.858 

.  956 

1.  640 

979. 

2.694 

.  947 

1,641 

967. 

2.931 

.937 

1,642 

954. 

2,966 

.92  5 

1.  643 

940. 

927  . 

3.  034 

.911 

1.547 

913. 

3.  066 

.  903 

1.650 

899. 

3.100 

.  896 

1.653 

665. 

3.133 

.890 

1.557 

670. 

3.  164 

.665 

1.662 

855. 

3.  195 

.660 

1.667 

940. 

3.226 

.875 

1.573 

825. 

3.256 

.  873 

1,660 

609. 

3.286 

.  671 

1.683 

794. 

778. 

3.345 

.869 

1.706 

752. 

3.373 

.  857 

1.  715 

745. 

3.402 

.  664 

1,725 

731. 

3.430 

.859 

1.733 

716. 

3.456 

.  649 

1.738 

702. 

3.465 

.  831 

1.739 

691. 

3.512 

.835 

1.777 

577. 

3.539 

.634 

1.  796 

561. 

3.567 

.631 

1.614 

647. 

3.620 

.624 

1.  650 

617. 

3.647 

.820 

1.  668 

502. 

3.674 

.816 

1.667 

565. 

3.700 

.612 

1.913 

571. 

3.  72  7 

.609 

1.940 

556. 

3.753 

.  806 

1.  969 

540. 

3.760 

.604 

2.  000 

525. 

3.807 

.602 

2.031 

509. 

3.633 

.600 

2.  068 

494. 

3.860 

.799 

2.113 

478. 

3.  668 

.7  98 

2.158 

463. 

3.916 

.603 

2.213 

447. 

3.966 

.622 

2.376 

406. 

4.059 

.  826 

2.540 

370. 

4.135 

.621 

2.681 

339. 

4.212 

.  811 

2.  756 

316. 

4.267 

.799 

2.  721 

299. 

4.  358 

.763 

2.576 

289. 

4.422 

.769 

2.  381 

284. 

4.460 

.756 

2.189 

283. 

4.579 

.742 

1.  661 

285. 

4.661 

.730 

1.668 

291. 

4.732 

.721 

1.519 

297. 

4.  794 

.  712 

1.  412 

305. 

4.650 

.703 

1.331 

312. 

4.901 

.695 

1.269 

320. 

4.947 

.687 

1.219 

327. 

4.991 

.681 

1.180 

334. 

5.032 

.675 

1.148 

341. 

5.070 

.670 

1.123 

346. 
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TABLE  Via.  THERHOOrNAHlC  PROPERTIES  OF  OXYGEN 


1<>0.  BAR  ISOBAR 


TEMPERATURE  VOLUME 
K  Ch3/G 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
bar-cm3/g  BAR/K 


INTERNAL  ENTHAL 
ENERGY 
J/G  J/G 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp  VELOCITY 
OF  SOUND 
J/G-K  M/S 


•  55.951 

.7603 

9205.6 

39.80 

-192.73 

-182.09 

2.109 

1.102 

1.559 

1177. 

56. 

.760)1 

9199.8 

39.77 

-192.65 

-182.01 

2.111 

1.  102 

1.  659 

1177. 

58. 

.765it 

8965.6 

38.1. 1. 

-189.1.1 

-178.69 

2.169 

1.096 

1.656 

1161.. 

60. 

.770'> 

8733.0 

37.20 

-166.17 

-175.36 

2.225 

1.090 

1.651. 

1151. 

62. 

.7755 

8502.0 

36.01. 

-182.93 

-172.08 

2.279 

1.082 

1.652 

1139. 

6'>. 

.7806 

8272.3 

3<>.95 

-179.70 

-168.77 

2.  331 

1.071. 

1.650 

1127. 

66. 

.7858 

ea<»<>.i 

33.90 

-176.1.8 

-165.1.8 

2.362 

1.066 

1.  &1.6 

1115. 

68. 

.7911 

7817. i. 

32.91 

-173.26 

-162.18 

2.1.31 

1.057 

1.61.& 

1101.. 

70. 

•  796'* 

7592. 2 

31.96 

-170.  01. 

72. 

.8017 

7368.7 

31.05 

•166.63 

-155.60 

2.525 

1.031 

1.  61.3 

1060. 

71.. 

.80  72 

711*6.9 

30.16 

-163.62 

-152.32 

2.570 

1.023 

1.61.2 

1066. 

76. 

.8127 

6927.1 

29.31 

•160.1.1 

-11.9.01. 

2.611. 

1.016 

1.61.1 

1  057. 

78. 

.S10<» 

6709.2 

28.1.8 

-157.21 

-11.5.75 

2.657 

1.008 

1.  61.0 

101.5. 

80. 

.82<tl 

6i>93.6 

27.67 

•151). 01 

-11.2.1.6 

2.698 

.998 

1.639 

1033. 

82. 

.8299 

6280.3 

26.89 

-150.82 

-139.20 

2.739 

.986 

1.636 

1021. 

S<>. 

.8359 

6069.6 

26.12 

-11.7.52 

-135.92 

2.778 

.978 

1.638 

1008. 

86. 

.8<i20 

5861.6 

25.38 

-11.1.. 1.3 

-132.65 

2.817 

.966 

1.537 

996. 

88. 

.8<t62 

5656.1. 

21.. 61. 

-11.1.25 

-129.37 

2.851. 

.959 

1.  637 

983. 

90. 

.  8545 

92. 

.8610 

5255.1. 

23.22 

-131.. 87 

-122.62 

2.927 

.939 

1.  636 

956. 

9'<. 

.8676 

5859.9 

22.53 

-131.69 

-119.51. 

2.962 

.929 

1.  639 

91.5. 

96. 

.87<«if 

1.868.1 

21.85 

-128.50 

-116.26 

2.997 

.  921 

1.61.1 

931. 

98. 

.881<) 

1.679.9 

21.18 

-125.32 

-112.96 

3.031 

.913 

1.61.3 

913. 

100. 

.8885 

1.1.95.6 

20.53 

-122. 13 

-109.69 

3.061. 

.  905 

1.  6'.5 

901.. 

102. 

.8958 

1.315.1. 

19.68 

-118.91. 

-106.1.0 

3.097 

.693 

1.61.8 

690. 

iO'». 

.9033 

1.139.1. 

19.25 

-115.71. 

-103.10 

3.  129 

.  692 

1.652 

876. 

106. 

.9110 

3967.6 

18.63 

-112.51. 

-99.79 

3.160 

.686 

1.656 

861. 

loa. 

.9189 

3600.2 

18.02 

-109.31. 

-96.1.7 

3.191 

.682 

1.661 

81.&. 

110. 

.  9270 

3637.3 

17  . 1.2 

.678 

1.667 

112. 

.9353 

31.78.9 

16.83 

-102.90 

-89.80 

3.252 

.675 

1.573 

315. 

n't. 

.9<t39 

3321..9 

16.26 

-99.56 

-66.1.5 

3.262 

.  873 

1.631 

300. 

116. 

.9528 

3175.1. 

15.70 

-96.1.2 

-83.06 

3.  311 

.872 

1.669 

731.. 

118. 

.9619 

3030.2 

15.15 

-93.16 

-79.69 

3.  31.0 

.671 

1.698 

769. 

120. 

.9713 

2889.2 

11.. 62 

-69.69 

-76.29 

3.366 

.  869 

1.706 

753. 

122. 

.9810 

2752.3 

11.. 10 

-86.60 

-72.66 

3.397 

.866 

1.715 

733. 

12<«. 

.9910 

2619.0 

13.61 

-83.30 

-69.1.3 

3.1.25 

.861 

1.722 

72h. 

126. 

l.OOlii 

21.89.1 

13.13 

-79.99 

-65.97 

3.1.52 

.651 

1.  726 

711. 

128. 

1.0122 

2362.1 

12.67 

-76.69 

-62.52 

3.1.79 

.833 

1.721. 

699. 

13  0. 

1 ■ 0  236 

2232. 1 

12.31 

-73.36 

-59.0  5 

3.506 

.8  36 

1.  761 

686 . 

132. 

1.035<t 

2111.3 

11.87 

-70.01 

-55.51 

3.533 

.835 

1.779 

671. 

13'«. 

l.0'»77 

1998. U 

11.1.3 

-66.62 

-51.95 

3.560 

.832 

1.791. 

656. 

136. 

1.0605 

1862.6 

11.00 

-63.19 

-1.6.35 

3.587 

.629 

1.612 

61.2. 

138. 

1.0739 

1775.8 

10.57 

-59.75 

-I.1..72 

3.613 

.  825 

I.  627 

527. 

I<t0. 

1.0679 

1671.". 

10.16 

•56.26 

-1.1.05 

3.61.0 

.3  21 

1.61.3 

613. 

l'>2. 

1.1027 

1568.6 

9.71. 

-52.76 

-37.31. 

3.666 

.817 

1.861 

598. 

lUi.. 

1.1181 

11.66.9 

9.32 

-1.9.26 

-33.60 

3.692 

.811. 

1.830 

582. 

li<6. 

1.13'(<> 

1373.3 

6.91. 

-1.5.70 

-29.82 

3.  718 

.810 

1.901. 

568. 

iiti. 

1.1517 

1282.0 

3.56 

-1.2.11 

-25.99 

3.71.1. 

.607 

1.  929 

551.. 

150. 

1.1698 

1191.. 2 

8.19 

-36.1.9 

-22.11 

3.770 

.805 

1.956 

539. 

152. 

1.1690 

1110.7 

7.81 

-31.. 83 

-18.19 

3.796 

.  302 

1.963 

521.. 

ISk. 

1.2096 

1030.9 

7.1.1. 

-31.12 

-11.. 19 

3.822 

.800 

2.011 

509. 

156. 

1.2313 

95"..  0 

7.10 

-27.39 

-10.15 

3.81.9 

.  799 

2.  01.7 

I.9I.. 

158. 

1.25<t8 

880.5 

6.75 

-23.56 

-6.00 

3.675 

.797 

2.085 

1.80. 

160. 

1.2799 

811.1. 

6.1.1 

-19.6". 

-1.72 

3.902 

.  801 

2.130 

ii&i.. 

165. 

1.3508 

655.0 

5.60 

-9.67 

9.21. 

3.969 

.820 

2.263 

1.25. 

170. 

1.U3&9 

525.9 

I.. 85 

.71. 

20.86 

1..039 

.622 

2.  390 

391. 

175. 

1.5't21 

1.26.5 

1..15 

11.  50 

33.09 

<..  110 

.617 

2.531 

361. 

180. 

1.6690 

356.1. 

3.51. 

22.1.2 

1.5.79 

•..lai 

.807 

2.  571. 

337. 

185. 

1.8183 

313.0 

3.02 

33.21. 

58.69 

11.252 

.795 

2.579 

319. 

190. 

1.9659 

292.6 

2.59 

1.3.61 

71.1.2 

"..320 

.782 

2.503 

306. 

195. 

2.1651 

289.1 

2.25 

53.30 

63.61 

l.,383 

.  759 

2.367 

293. 

200. 

2.3<t8a 

297.0 

1.98 

62.19 

95.06 

1..  1.1.1 

.759 

2.213 

291.. 

210. 

2.7105 

331.1 

1.60 

77.78 

115.73 

1..51.2 

.71.1. 

1.932 

293. 

220. 

3.0536 

375.5 

1.31. 

91. 15 

133.90 

1..627 

.733 

1.  720 

297. 

230. 

3.3757 

1.23.1. 

1.17 

102.98 

150.21. 

1..699 

.721. 

1.  561. 

303. 

2<>0. 

3.6800 

1.71.2 

1.03 

113.  71. 

155.26 

I..763 

.715 

1.  1.1.9 

309. 

250. 

3.9690 

517.6 

.929 

123.73 

179.29 

•..821 

.707 

1.  363 

316. 

260. 

it.2't55 

562.1 

.81.6 

133.13 

192.56 

1..873 

.691 

1.296 

323. 

270. 

'•.5120 

605.6 

.779 

11.2.07 

205.23 

I..921 

.690 

1.  21.x 

330. 

280. 

It. 7692 

61.5.7 

.721. 

150.63 

217.1.0 

1..  965 

.682 

1.199 

337. 

290. 

5.0211 

687.0 

.678 

158.92 

229.21 

5.006 

.675 

1.165 

31.1.. 

300. 

5.2671. 

727.3 

.639 

166.97 

21.0.72 

5.  01.5 

.670 

1.137 

351. 
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TABLE   Via.    THERHOOYNAMIC   PROPERTIES  OF  OXYGEN 


150.    BAR  ISOBAR 


MPERATURE       VOLUME  ISOTHERM 
OERIVATIVE 
K  Cm3/C  BAR-CmS/G 


5b«0&3 

.7599 

92'al . 

58. 

.76^7 

9015.5 

6b. 

.7698 

6793  a  a 

62. 

.  77't8 

8553 . 6 

6«. 

.7799 

832<a>  6 

66. 

.7850 

8097a5 

bi. 

.7903 

7871a7 

70. 

.7955 

76't7.>« 

7Z. 

,80  09 

7'*2'«a  7 

7i*. 

.8063 

720  3a9 

76. 

.8118 

&98l*a9 

78. 

•  817*t 

67b7  a  9 

Su  . 

.  8  231 

6553.2 

62* 

•  8289 

&  3'»0  a  8 

61** 

.  83<*d 

6 131a  0 

86. 

.8»08 

5923.8 

86. 

.8<>69 

5719.5 

90, 

.  8532 

5516a  3 

92, 

,8596 

5320  a  3 

9^, 

a  866 1 

5 12  5  a  8 

96, 

a  8729 

1,931, ,  7 

9tt, 

,8797 

*♦  7'a7  ,  5 

100, 

,  8667 

'a  Sb** ,  1 

10  2. 

•  8939 

'»38'*a  7 

10  (* . 

.9C13 

(*209a5 

1(16. 

.9089 

l.D38a5 

loa. 

.9167 

3871a9 

110 . 

,9^i,6 

3  709,8 

112. 

.9326 

355  2,1 

llH. 

,91,13 

3396  a  8 

116. 

.  9^99 

325  0  a  0 

114. 

a  9569 

310  5  a  5 

120  • 

a  9681 

2965  a  2 

122, 

a  9775 

2626  6 

12 

,9873 

2696  a  2 

126. 

a997i. 

2566. 9 

128. 

Ia0079 

2itlt0.6 

130  . 

1  a  0 1 91 

2  3 1  1  a  3 

132. 

1  a  0  3  0  5 

13^  a 

1  a  0  hZ 3 

136. 

1  a  0  5  '*7 

• 

1  *  n«i n 

1,0810 

1753,3 

l'»2. 

1, 0952 

1651,0 

l'«><. 

1,1099 

I5't9a5 

1'.6, 

lal25'. 

l'.56a7 

llt8. 

I.l<il7 

1366,0 

150. 

lal589 

I276a8 

152. 

lal7&9 

1195a7 

15<t, 

1,1961 

1116a2 

156, 

1,2162 

10<«0a  1 

158, 

1.2380 

965a9 

160, 

1,2610 

896. i« 

165, 

la3251 

739a0 

170. 

l.it013 

606a5 

175. 

1,'«923 

SOlaO 

18i). 

1.6002 

<<22a6 

185, 

1.7259 

369aO 

190, 

1.8678 

338.0 

195. 

2.0220 

32it.6 

200. 

2,1833 

32i<.3 

219, 

2,5097 

3i>7.3 

220. 

2,0266 

385.7 

230, 

3,1282 

'•30. << 

2it0. 

3.I1I47 

'•76.6 

25U. 

3,6873 

522.0 

260. 

3,9'i83 

566.  1 

270. 

'•.2000 

609.5 

280. 

<..i|<t38 

651. <• 

290. 

'1,6798 

690.2 

300. 

't.9125 

730,9 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/G 

39.61  -192.56  -181.28 

38.52  -169a5i.  -178aD7 

37a29  -186a31  -17'»a76 

36al3  -183a08  -171ai.6 

35a03  -179.86  -168al6 

33a99  -176abii  -16i.a66 

33a  00  -173a'.2  -161a57 

32aO'«  -170a21  -158a28 

31al3  -167aai  -155a00 

30.25  -163.81  -151.71 

29a'.0  -160.61  -l'.6.i.3 

28.57  -157.1.2  -11.5.16 

27.76  -15'^.23  -I'll. 66 

25.98  -151. C  -138.61 

26.22  -l'a7.  36  -135a3i» 

25a't7  -lit'.a58  -132.07 

2'a.7'^  -11.1.50  -128.80 

21..  02  -138.  33  -125a53 

23a32  -135al5  -122a28 

22a63  -131.98  -118a99 

21a96  -128a61  -115a71 

21a29  -125a63  -112a'»'t 

20.6'.  -122.1.6  -109al5 

20a00  -119a2e  -105a67 

19.37  -116.10  -102.58 

18.75  -112.92  -99.29 

18.1'a  -109.  73  -95.96 

17.55  -106. 5i»  -92.67 

15.96  -103.  33  -89.3I. 

16,39  -100.12  -86.00 

15.8't  -96.39  -32.6it 

15.29  -93.55  -79.27 

1'..76  -90. '•0  -75.66 

li».25  -87.  1't  -72.'.6 

13.75  -83.97  -69.06 
13.28  -80.59  -65.63 
12.83  -77.32  -62.20 
12.'.7  -7l«.  05  -58.77 
12.  01.  -70.  72  -55.26 
11.60  -67.37  -51.73 
11.18  -53.99  -'•a. 17 

10.76  -60,59  -'•'•,58 
10.3'»  -57,17  -".O.gs 

9.9'.  -53.  72  -37.29 

9a53  -50a25  -33a61 

9al'.  -l.6a76  -29a88 

8.77  -'.3a2'^  -26al2 

a.hO  -39.70  -22.31 

a.O".  -36.12  -18. '•7 

7.66  -32.1.9  -1'..55 

7.33  -28a85  -10.62 

7a00  -25al5  -6a58 

6.57  -21a35  -2a'.3 

5.88  -11.73  8.15 

5,1<.  -1.76  19.26 

'•.'•6  8. '•8  30,86 

3.66  18.8<«  '•2,65 

3.33  29,16  55.05 

2.88  39.20  67,21 

2.52  '•8.7'>  79.07 

2.22  57.66  90a<>l 

1,79  73.57  111.21 

1.50  67.35  129.75 

1.29  99.58  1'.&.50 

1.1'.  110.68  161.90 

1.02  120.9'.  176.25 

.931  130.58  189,80 

.851.  139.72  202.72 

.791  li^a.iiS  215.11 

.7'^1  156. 8it  227. C 

,697  165,01  238,70 


ENTROPY  Cv  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G-K 

J/G-K 

H/S 

2.  110 

1 

.103 

1.D58 

1179. 

2.  156 

1.097 

1.656 

1166. 

2.222 

1.  091 

1.653 

US'.. 

2.277 

1 

.083 

1.651 

111.2. 

2.329 

1 

.  075 

1.61.9 

1130. 

2.380 

1 

.057 

1.61.7 

1118. 

2.1.29 

1 

.  058 

1.  61.5 

1106. 

2.1.76 

1 

.0U9 

1.61.3 

1  095. 

2.523 

I 

.039 

1.51.2 

1083. 

2.558 

1.  029 

1.  61.0 

1071. 

2.  611 

.019 

1.539 

1060. 

2.651. 

.009 

1.  C33 

101.8. 

2.695 

.  999 

la  637 

1  036. 

2 .  736 

.989 

la  535 

1021.. 

2.  775 

1.635 

1012. 

2.  eiit 

.  969 

la  635 

1000. 

2 .  651 

.959 

la  63lt 

987. 

2.888 

.  9it^ 

la  635 

975. 

2.92'^ 

.9'. 

1.635 

952. 

2.959 

,9  31 

1.635 

91.9. 

2.  99it 

,922 

la637 

936. 

3.027 

,911, 

la533 

922, 

3.060 

,907 

la  Dl.  1 

909. 

3.093 

,900 

1.  61.3 

695. 

3. 125 

la  5'.7 

881. 

3.  155 

,888 

la651 

866, 

3.187 

,8a'^ 

la  65? 

952, 

3.  218 

la  661 

837, 

3.21.8 

'  fl77 

ta667 

821. 

3.277 

*  A  71; 

la  671. 

806, 

3,306 

*  87^ 
* 

1.591 

791, 

3.  335 

.672 

1.689 

775, 

3.  36lt 

.871 

1.698 

750, 

3.  392 

968 

1.  705 

71.5, 

3 .  '•2  0 

.  862 

1.711 

731, 

3  ,  (.1.7 

.852 

1.711. 

718. 

3,  1,71. 

.  63'. 

1.711 

708. 

3,501 

.837 

la  7'.5 

691., 

3,527 

.636 

la  753 

680, 

3.  551. 

.  as". 

la  776 

665, 

3.660 

.  830 

la793 

651. 

3.607 

.625 

la  806 

637. 

3.  633 

.  822 

la  821 

623. 

3.  559 

.816 

1.837 

60  9. 

3.  68'» 

.615 

1  a  85'. 

59'., 

3.710 

.  811 

la  872 

580, 

3 .  735 

.803 

la  891< 

566. 

3.  761 

.  805 

1.917 

552. 

3.787 

.803 

la  9<al 

538. 

3,812 

.800 

la96<a 

523. 

3,638 

.  798 

1.  992 

509. 

3.863 

.797 

2a  021. 

1.95. 

3,  690 

.801 

2.  063 

1.80. 

3,955 

.  818 

2.  17i» 

1.1.3. 

'•.021 

.820 

2.275 

1.10. 

1..  088 

.  61'. 

2.363 

381. 

1..156 

.801. 

2. '•26 

357. 

'•.223 

,792 

2. It  1.8 

338. 

'•.268 

,780 

2.1.11 

323. 

It.  3<t9 

,759 

2.323 

313. 

'•,'•0  7 

.759 

2.206 

307, 

1..508 

.7"t5 

1.96  3 

302, 

i..  59'. 

.735 

1.  760 

301.. 

1..669 

.727 

1,603 

308. 

'..  731. 

.71 

1.1.8'. 

31'.. 

1^.793 

.710 

1.  393 

320. 

'•.  6'.6 

,702 

1,  322 

327. 

'••895 

,693 

1,263 

333, 

'•.9<^0 

,681> 

1.  215 

3'.0, 

'•.  982 

.676 

l.lSl 

3'.7, 

5,022 

,669 

l.lSl 

355. 
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TABLE  Via.  TMERMOOYNAHIC  PROPERTIES  OF  OXYGEN 


160.   BAR  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERH         ISOCHORE        INTERNAL       ENTHALPY       ENTROPY  Cu  Cp  VELOCITY 

.  DERIVATIVE     DERIVATIVE       ENERGY  OF  SOUND 


K 

Cm3/G 

BAR-Cm3/6 

BAR/K 

J/G 

J/C 

J/C-K 

J/G-K 

J/G-K 

M/S 

56. 176 

.7596 

9277.2 

39.82 

-192. 63 

-180.1*7 

2.111 

1.104 

1.  658 

1180, 

58. 

.r6<tl 

9065.2 

38.61 

-189.68 

-177.1.5 

2.164 

1.099 

1.  655 

1169. 

60. 

.7691 

8831*. 1. 

37.37 

-186.1.5 

-171*.  11* 

2.  220 

1.  092 

1.653 

1156. 

62. 

.771.1 

8605.0 

36.21 

-183.23 

-170.81* 

2.274 

1.084 

1.65  0 

1144. 

6<>. 

.7792 

8377.1 

35.11 

-180.01 

-167.51* 

2.326 

1.0  76 

1.  648 

1133. 

66. 

.78<>3 

8150.7 

31.. 07 

-176.80 

-161*. 25 

2.377 

1.068 

1.646 

1121. 

68. 

.7895 

7925.7 

33.08 

-173.59 

-160.96 

2.426 

1.059 

1.644 

1 109. 

70. 

.79<»7 

7702.3 

32.13 

-170.39 

-157.67 

2.1.71. 

1.050 

1.61i2 

1099. 

72. 

.8000 

71*80.5 

31.22 

-167.19 

-151.. 39 

2.520 

1.040 

1.640 

1  086. 

Tk. 

.805'. 

7260.5 

30.33 

-161*. 00 

-151.11 

2.565 

1.030 

1.639 

1075. 

76. 

.8108 

29.1*8 

-160. 81 

-11.7.  83 

2.  609 

1.  021 

1.  637 

1063. 

78. 

.816'. 

6826.3 

28.66 

-157.52 

-11*1*. 56 

2.651 

1.011 

1.636 

1051. 

80. 

.8220 

6612.1. 

27.85 

-151.. 1.1* 

-11.1.29 

2.693 

1.000 

1.  635 

1039. 

82. 

.8278 

61*00.9 

27.07 

-151.26 

-136.02 

2.  733 

.  990 

1.  634 

1028. 

8<i. 

.8336 

6192.0 

26.31 

-11.8.  09 

-131*. 75 

2.772 

.980 

1.633 

1016. 

86. 

.8396 

5985.7 

25.56 

-11*1*. 92 

-131.1*9 

2.811 

.970 

1.632 

1003. 

88. 

.9<>57 

5782.3 

2<i.83 

-11.1.75 

-128.22 

2.848 

.961 

1.632 

991. 

90. 

.8519 

5581.9 

21*. 12 

-138.59 

-121*. 96 

2.885 

.951 

1.632 

979. 

92. 

.8582 

5381*. 8 

23. '>2 

-135.1*3 

-121.70 

2.921 

.942 

1.632 

966. 

9it. 

.861.7 

5191.  1 

22.73 

-132.27 

-116.1.3 

2.956 

.933 

1.632 

953. 

96. 

.8713 

500  0.9 

22.06 

-129. 11 

-115.17 

2.990 

.924 

1.633 

940  • 

98. 

.8781 

1*811*. 5 

21.1*0 

-125.95 

-111.90 

3.024 

.916 

1.634 

927. 

100. 

.8850 

1*631.9 

20.  75 

-122.79 

-108.63 

3.057 

.  909 

1.  636 

913. 

102. 

.8921 

1*1*53.  3 

20.11 

-119.62 

-105.35 

3.  089 

.  902 

1.639 

900. 

lOt. 

.899<» 

1.278.9 

19.1*8 

-116.1.6 

-102.07 

3.121 

.  995 

1.642 

886. 

1D6. 

.9069 

1*108.7 

18.87 

-113.29 

-98.76 

3.153 

.  090 

1.  645 

971. 

108. 

.91'»5 

391*2.9 

18.26 

-110.12 

-95.49 

3.183 

.886 

1.650 

857. 

110. 

.922') 

3781.5 

17,67 

-106.91. 

-92.16 

3.214 

.  882 

1.655 

942. 

112. 

.930'! 

3621*. 5 

17.09 

-103. 76 

-66.87 

3.244 

.  879 

1,661 

827. 

lit. 

.9387 

31*71.9 

16.52 

-100.58 

-65.51* 

3.273 

,877 

1.667 

812. 

116. 

.  91*72 

3323. 7 

15.97 

-97. 35 

-82.20 

3.  302 

,6  76 

1,  674 

797 , 

118. 

.9559 

3179.8 

15.1*3 

-91*.  11. 

-78.81* 

3.  331 

,  674 

1,682 

782, 

120. 

.96<»9 

301*0.1 

11*. 90 

-90.91 

-75.1.7 

3.359 

,673 

1,689 

767. 

122. 

.971.2 

2901*. 1* 

11*. 1*0 

-87.67 

-72.06 

3.397 

.670 

1,696 

753. 

IZt. 

.9838 

2772.1* 

13.90 

-81.. 1.2 

-68.66 

3.415 

,  864 

1,  701 

739. 

126. 

.9936 

261.3.7 

13.1*3 

-61. 17 

-65.28 

3.442 

,  654 

1,703 

726. 

128. 

1.0036 

2517.9 

12.98 

-77.93 

-61.67 

3.469 

,  635 

1.696 

715. 

130. 

1.011.7 

2389.1. 

12.62 

-71.,  70 

-58.1.7 

3.495 

,839 

1.  730 

702. 

132. 

1.0257 

2269.6 

12.20 

-71.1.0 

-54.99 

3.522 

,837 

1.748 

688. 

13<t. 

1.0372 

2158.2 

11.77 

-66.09 

-51.1*9 

3.546 

,635 

1.760 

674. 

136. 

1 .  01*91 

201*2  •  8 

11.35 

-61*.  75 

-47. 96 

3.574 

,8  32 

1,  775 

660. 

138. 

1.0616 

1937.7 

10.93 

-61.39 

-44.40 

3,600 

,  92  i 

1,  797 

647, 

ita. 

1.0  71*5 

1633.7 

10.53 

-56.02 

-40.62 

3.626 

,924 

1.  900 

633, 

Iit2. 

1.0881 

1731.8 

10.12 

-51*. 51 

-37.20 

3.652 

,919 

1,915 

619. 

Itt. 

1. 1022 

1630.6 

9.73 

-51.20 

-33.57 

3.677 

,616 

1.  931 

605. 

1<>6. 

1.1170 

1638.1* 

9.33 

-1.7.  77 

-29.69 

3,  70  2 

,612 

1.943 

591. 

1<>8. 

1.1326 

11.1*8.2 

8.97 

-1.1*.  30 

-26.18 

3.729 

,  809 

1,  963 

577. 

150. 

1.11*88 

1361.5 

8.61 

-1*0.  83 

-22.45 

3,753 

,  906 

1.  993 

564. 

152. 

1.1658 

1278.9 

8.25 

-37. 32 

-16.67 

3,  779 

.  804 

1,904 

550. 

154. 

1.1839 

1199.5 

7.90 

-33.77 

-14.63 

3,903 

,801 

1,  924 

537, 

156. 

1.2027 

11211.2 

7.56 

-30. 22 

-10.96 

3,629 

,799 

1,  945 

523, 

158. 

1.2229 

101*9.  3 

7.23 

-26.60 

-7.04 

3,953 

,797 

1,973 

510, 

160. 

1.2'*  1*2 

974.1* 

6.90 

-22.90 

-2.99 

3,879 

,601 

2,  006 

495, 

165. 

1.3029 

621.1 

6.13 

-13.56 

7.27 

3.941 

,818 

2,  101 

459, 

17il. 

1.3715 

685.9 

5.1.1 

-3.97 

17.97 

4. 005 

,618 

2,  194 

429, 

175. 

1.1*520 

575.5 

l*.75 

5.65 

29.09 

4.070 

,  912 

2,257 

400  , 

180. 

1.51*59 

1*90.1* 

1..15 

15.77 

40.51 

4,134 

.901 

2,  310 

376, 

185. 

1.651*2 

1*2  6.6 

3.62 

25.67 

52.13 

4.193 

.790 

2,  335 

356. 

190. 

1.7  762 

388.5 

3.  16 

35.  37 

63.79 

4.260 

.779 

2,  320 

340. 

195. 

1.9099 

366.2 

2.77 

1*1*.  71 

75.27 

4.32  0 

.769 

2.  264 

329. 

ZOO. 

2.0517 

357.8 

2.1*6 

53.56 

66.  36 

4.376 

.759 

2.  178 

320. 

21G. 

2.31*91 

369.  I 

1.98 

69.61 

107.14 

4,477 

,  746 

1.975 

313. 

220. 

2.6367 

1*00.1. 

1.66 

63.71 

125.69 

4,564 

.737 

1,  789 

312. 

230. 

2.9181* 

l»i*0.  8 

1.1*3 

96.27 

142.96 

4,  640 

,  72  J 

1.  635 

314, 

3.1880 

1*61*. 6 

1.26 

107.66 

158.69 

4.707 

,721 

1,515 

319, 

zsi. 

3.1*1*51* 

526.5 

1.12 

118. 21 

173.33 

4,  767 

,713 

1.421 

325, 

26a. 

3.692il 

572.0 

1.02 

129.  37 

197.14 

4,921 

,705 

1.  346 

331, 

270. 

3.9301* 

615.0 

.932 

137.1.0 

200.29 

4,671 

,696 

1,235 

337, 

290  . 

l*.lbll 

656.8 

.  660 

11*6.  31 

212.88 

4.917 

.697 

1,234 

343. 

290. 

I..3658 

698.  0 

.800 

151*. 95 

225.02 

4.959 

,678 

1,  190 

350  . 

300. 

1*.60S9 

738.1 

.71.9 

163. 09 

236.79 

4.999 

,66  3 

1,  153 

357, 
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TABLE   Via.    THtRMOOlTNAMIC   PROPERTIES   Of  CXY&EN 


170.    BAR  ISOBAR 


TEMPERATURE        VOLUME  ISCTHERM 
DERIVATIVE 
K  Cn3/G  BAR-Cm3/g 


56.268 

.7  592 

9  312.9 

5  d  . 

•  7  635 

91 1 1*  .  7 

6  0  • 

.7681* 

6691*.  6 

62s 

•  7  731* 

8656 . 3 

6I». 

.7785 

81*29.2 

66. 

.7835 

6203.6 

68* 

.  7887 

797  9.5 

70  • 

•  7  939 

7  756.9 

7Z* 

.  7  992 

7536. 0 

J 1^. 

76« 

•  8  0  99 

70  99.6 

78« 

6  68 1*  .  1* 

80* 

.8210 

667  1.1. 

82* 

.  8267 

&l*&0  .  7 

ik. 

.8325 

6252.6 

86. 

.8381. 

601.7.2 

88« 

•  81*  1*1* 

5  81*1* ,  5 

90* 

.85  06 

561*5  .  1 

92* 

.  8569 

51*1*  6  .  6 

9'i« 

.8633 

5255.9 

af% 

*  fl7fc^ 

LAfln*q 

n  n' 

• 

102 

8901* 

1*521  1* 

1.01.. 

.8975 

1*31.7.7 

106. 

.901.9 

1.176.3 

1A57 'f 

110. 

* 

* 

1 1  H  . 

351* H  .  2 

*  a  * 
118. 

•  ~ 

12  0. 

.  9619 

3111*.  2 

122. 

.  9710 

2979. 0 

12<.. 

.9803 

281*7.5 

126. 

.9900 

2719. <* 

126. 

•  9999 

2591*. 2 

130. 

1 .  0 1 01* 

21*66  .  5 

132. 

1.0212 

231*7  . 1 

13W. 

1.0323 

2  236.5 

136. 

1  ■  01*39 

2121. 0 

138. 

1.0559 

2016.6 

11*0. 

1.0681* 

1912.6 

l'>2. 

1.0815 

1611.2 

!<<<•. 

1.0950 

1710.2 

1'.6. 

1.1092 

1618.7 

11.8. 

1.121*0 

1528.8 

ISO. 

1.1391* 

11.1*2.6 

1S2. 

1.1556 

1360.3 

I5<t. 

1.1727 

1281.0 

156. 

1.1901* 

1206.3 

158. 

1.2091* 

1130.8 

160. 

1.2292 

1060.1. 

165. 

1.2835 

901.1* 

170. 

1.31*60 

761*.  1 

175. 

1.1*183 

61*9.6 

160. 

1.5016 

558.8 

185. 

1.5966 

1.90  .1* 

190. 

1.7033 

1.1*2.6 

195. 

1.8201* 

1.12. <> 

200. 

1.91*57 

396.1* 

210. 

2.2095 

395.9 

220. 

2.1*772 

1*19. •* 

230. 

2.7397 

1*51*. 6 

2<>0. 

2.9932 

<.95.3 

250. 

3.2361 

637.1. 

26  0. 

3.1*695 

579.8 

270. 

3.69S5 

622.2 

260. 

3.911(1* 

663.7 

290. 

1..1276 

701*. 7 

300. 

1..3365 

7<t'».7 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/G 

39.82  -192.57  -179.67 

36.69  -189.81  -176.83 
37.1*5  -186.59  -173.53 

36.29  -163.37  -170.22 

35.20  -180.15  -166.93 

31..  16  -176.95  -163.63 

33.15  -173.75  -160.35 

32.21  -170.56  -157.06 

31.30  -167.37  -153.76 
30.1*2  -16I..16  -150.50 

29.57  -161.00  -11.7,23 
26.71*  -157.  62  -11.3.96 
27.91*  -151*. 65  -11.0.69 

27.16  -151.1.8  -137.1.3 
26.1*0  -11*8.  32  -131*.  17 
25.65  -11.5.16  -130.91 
21*. 93  -11*2.00  -127.55 
21*. 21  -136.85  -121*. 39 
23.52  -135.70  -121.13 

22.83  -132.55  -117.87 
22.16  -129.1*0  -111*. 51 

21.50  -126.25  -111.35 
20.85  -123,11  -108.09 

20.22  -119.  95  -101*. 82 
19.59  -116.81  -101.56 
18.98  -113,65  -96.27 
18.38  -110.50  -91.. 99 
17,  79  -107,31*  -91.70 
17.22  -101.,  17  -88.39 
16.65  -100.99  -85.08 
15,10  -97,81  -61.75 
15.55  -91*. 51  -76.1.1 

15.01.  -9I.I1O  -75.05 

11*. 51*  -86.19  -71.68 

11*. 05  -61.. 96  -68.30 

13.58  -81.71*  -51*. 91 
13.12  -78.52  -61.52 
12.76  -75.33  -58.15 
12.35  -72.  06  -51.. 70 
11.93  -68.76  -51.23 

11.51  -65.1.6  -1.7,73 
11.10  -62.15  -1.1*. 21 

10.70  -58.  83  -1.0.  65 

10.  30  -55.1*7  -37.  08 

9.92  -52.11  -33.1.9 

9.53  -1*8.72  -29.85 

9.15  -1*5.31  -26.20 

6.80  -1.1.89  -22.52 

8.1*5  -36.1*5  -18.80 

6.11  -31*. 97  -15.03 

7.78  -31.1*9  -11.25 

7.1*5  -27.95  -7.39 

7.13  -21*. 31*  -3.1.1. 

6.37  -15.26  6.55 

5.66  -5.95  16.93 

5.01  3.51*  27.65 
1..1.2  13.09  36.62 
3.89  22.62  1.9.77 
3.1*2  32.01  60.97 

3.02  1*1.  13  72.06 
2.69  1*9.66  82.91* 
2.18  65.  91.  103.50 
1.82  80.21*  122.35 

1.S6  93.07  139.65 

1.37  10<t.75  155.61. 

1.22  115.53  170.51. 

1.11  125.60  18<*.5e 

1.01  135.12  197.95 

.932  l<t<>.19  210.73 

.866  152.88  223.05 

.809  161.25  23'*. 97 


ENTROPY  C-v  Cp  VELOCITY 

OF  SOUND 


J/&-K 

J/G-K 

J/G-K 

M/S 

2.112 

1 

.105 

1.  657 

1182. 

2.  lol 

1 

.  100 

I,  655 

1171. 

2.217 

1 

,  093 

1.  552 

1159. 

2.271 

1 

.  085 

1.650 

111*7. 

2.  321. 

I.  077 

1.  61.7 

1135. 

2.371. 

1.059 

1.  61.5 

1 12i*. 

2 , 1.21. 

1.  050 

1.  51*3 

1112. 

2.  1.71 

I 

,051 

1.61.1 

1101. 

2.517 

1 

.  ul*l 

1.639 

1069. 

2.  552 

1 

.032 

1,637 

1078. 

2.506 

1 

.022 

1.636 

1  066. 

2 . 51.8 

1.012 

1.  631. 

1051*. 

2.690 

1.63  3 

101.3. 

2.730 

.  992 

1.631 

1031. 

2.  769 

1.5  30 

1019. 

2.  60  6 

.9  72 

1.530 

1007. 

2.  61.5 

1.  629 

995 . 

2.  662 

*  ne  T 

.952 

1.629 

983. 

2.  918 

*  ' 

1.629 

970. 

2.953 

.931. 

1.629 

957. 

2,967 

.926 

1.630 

91.1* . 

3,  021 

.  9 1  H 

1.631 

931 . 

3,053 

.91 

1.632 

9l6. 

3.086 

.903 

1.  631* 

901*. 

3.118 

.897 

1.637 

891 . 

3  •  1 1.  9 

.  692 

1 . 51*  0 

877. 

3,180 

.867 

1.  51.1* 

862 . 

3.  210 

.  6  8  1. 

1.61*9 

61*8. 

3.21.0 

.881 

1.  555 

833. 

3.  259 

.87  9 

1.561 

618. 

3.298 

.  878 

1.  667 

8  0  3. 

3.325 

,  876 

1.571. 

768. 

3.355 

,  675 

1.681 

771*. 

,   ,„ - 

,  872 

1   6  87 

759. 

3'  1.10 

.  666 

1.692 

71*6  . 

3  •  1.3  7 

.355 

1.592 

733. 

,  837 

1.687 

723. 

3.1.90 

.  61*0 

1.715 

710. 

3.515 

.639 

1.733 

596. 

^'raa 

.  836 

\'  7^Q 

.  633 

.  62n 

1  77n 

3.619 

.  825 

1  7A4 
I.  781 

6  3. 

.  821 

1.  ^91* 

629. 

3  .  67  0 

.817 

1.810 

51  5  a 

.813 

3.720 

.610 

1.  836 

586. 

3.7^5 

.807 

1.  853 

575. 

3.769 

.  801. 

1.  871 

562. 

3.  791. 

.802 

1.  869 

51.9. 

3.  618 

.  799 

1.907 

537. 

3.81*3 

.  797 

1.  930 

523. 

3.  666 

.301 

1.959 

509. 

3.929 

.  617 

2.  01.2 

1*75. 

3.991 

.  61'< 

2.  Ill 

1*1*1*. 

1..053 

.610 

2.170 

1*17. 

i*.lt5 

.600 

2.  216 

393. 

1*.  176 

.  789 

2.  21*0 

373. 

i*.235 

•  776 

2.236 

357. 

1*.  291. 

.766 

2.  200 

31.1*. 

1..  31.9 

.  759 

2.138 

331*. 

1.. 1.1.9 

.  71.6 

1.972 

323. 

i*.537 

.738 

1.  805 

320. 

^.61l. 

.731 

1.660 

321. 

1..682 

.721* 

1.  51.1 

325. 

lt.7l*3 

.716 

1.1*1*6 

329. 

l*.798 

.708 

1.  369 

335. 

1*.  81*8 

.699 

1.  305 

31*1. 

<t.89S 

.69  0 

1.  252 

31.7. 

1..938 

.681 

1.  207 

353. 

1..978 

.672 

1.167 

360. 
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TA8LE  Via.  THERHODTNAHIC  PROPERTIES  OF  OXYGEN 


180.  BAR  ISdBAR 


TEMPERATURE 


ISOTHERM 
DERIVATIVE 


ISOCHORE 
DERIVATIVE 


INTERNAL 
ENERGY 


Cv 


Cp 


VELOCITY 

OF  SOUND 


CM  /G 

BAR*CH^/G 

BAR/K 

J /& 

i/r 

t/r 

J/O-K 

56.399 

.7589 

9348.6 

39.83 

-192.52 

-178.86 

2.112 

1.  106 

1.657 

1184. 

50. 

.  7628 

9164. 1 

38.77 

—169. 94 

-176.21 

2.159 

1  *  nqi 

60. 

.7678 

0935. 0 

37.54 

-186. 73 

-172.91 

2.215 

• 

1  '  h5? 

1  1  II ' 
1. 

62. 

o  7727 

8707. 3 

36.3  7 

-193.51 

-169.61 

2,269 

1,037 

1  649 

1 150  . 

6^. 

.  7777 

6481.1 

35.26 

-180. 31 

-156.31 

2.321 

1,079 

1.647 

66. 

.  7828 

6256.3 

34.24 

-177.11 

-163.02 

2,  372 

1,073 

6S. 

.7879 

6  033.1 

33.25 

-173. 91 

-159. 73 

2,421 

l'  642 

1 115* 

70. 

•  7931 

7811 . 3 

32.  30 

-170. 73 

-155.45 

2.459 

1.0  52 

1.640 

110  3. 

72. 

.7983 

7591.2 

31.  39 

-167. 54 

-153.17 

2.515 

1,0  42 

1.636 

1  092. 

7'.. 

.8036 

7372.9 

30.50 

-164.36 

-149.90 

2.560 

1.C33 

1.636 

1091. 

76. 

.8090 

7156.5 

29.65 

-161.19 

-146.63 

2.603 

1,023 

1.  634 

1069. 

78. 

.8145 

6942.1 

28.03 

-158, 02 

-143. 36 

2 ,  545 

1.013 

1.632 

1050. 

80. 

.  8200 

6729.9 

29.03 

-154. 86 

-140, 10 

2.687 

1,003 

1.631 

1046, 

82. 

.8257 

6520. 1 

27.25 

-151.70 

-136. 84 

2,72  7 

.99  3 

1,629 

1034. 

8<». 

.8314 

6312.8 

26.49 

-148. 55 

-133.58 

2,756 

,993 

1,526 

10  23. 

86. 

.8373 

6108.2 

25.74 

-145. 39 

-130. 32 

2,905 

.97  3 

1.  627 

1011. 

88. 

.9432 

5906.5 

25.0  2 

-142. 25 

-127, 07 

2,642 

.963 

1,625 

999. 

90. 

.8493 

5707.8 

24.31 

-139. 10 

-123. 92 

2,679 

.954 

1,  625 

986. 

92. 

.8555 

5512.4 

23.61 

-135.95 

-120,57 

2,914 

,  944 

1,  (,26 

974. 

9't. 

.8619 

5320.3 

22.93 

-132.83 

-117.31 

2.949 

.935 

1,526 

961. 

96. 

.8683 

5131.7 

22.26 

-129.69 

-114.06 

2.994 

.927 

1,  626 

949. 

98. 

.8749 

4946. 9 

21.60 

-126.56 

-110,81 

3.017 

,919 

1.627 

936. 

100. 

.  8817 

4765  0  8 

20.96 

-123. 42 

-107,55 

3.C50 

,912 

1.629 

923. 

102. 

.8866 

4588. 8 

20.  33 

-120. 29 

-104.29 

3.062 

.90  5 

1.  630 

909. 

lO't. 

.  8957 

4415.9 

19.71 

-117.15 

-101.03 

3.  114 

.999 

1.  633 

996  . 

106. 

•  9029 

4247.2 

19.10 

-114.02 

-97.76 

3,145 

.994 

1.635 

982. 

108. 

.9104 

4082.9 

18.50 

-110.87 

-94.49 

3.  176 

,  889 

1.  539 

969. 

110. 

.9180 

3922 . 7 

17.91 

-107.73 

-91.20 

3,206 

.695 

1.644 

953, 

112. 

.  9256 

3767. 0 

17.34 

-104.58 

-87.91 

3.236 

.993 

1.649 

839. 

11<>. 

.9336 

3615.7 

16.78 

-101.42 

-64.61 

3.255 

.691 

1.655 

924. 

116. 

.  9419 

3468.7 

16.23 

-98.25 

-81.29 

3.294 

.660 

1.661 

909. 

118. 

.9504 

3326. 0 

15.69 

-95. 07 

-77.9b 

3,  322 

.87  3 

1 .  569 

795. 

120. 

.9590 

3187.4 

15.18 

-91.88 

-74.52 

3,350 

.6  76 

1.674 

79Q, 

122. 

«  9679 

3052.7 

14.67 

-88  t  69 

-71.27 

3,378 

.973 

1.679 

766. 

12'.. 

.9770 

2921 . 8 

14.19 

-85.49 

-57. 90 

3,405 

.659 

1.59  3 

753. 

126. 

.9664 

2794. 1 

13.72 

-82.29 

-64.53 

3.  432 

.  957 

1,693 

741. 

128  0 

.  9961 

2669 ■ 5 

13.2  7 

-79, Q9 

-61,16 

3,459 

,8  36 

1.675 

730. 

130  • 

1.00  64 

2542.6 

12.90 

-75. 93 

-57.82 

3.495 

,641 

1.  703 

Ti.7. 

132. 

1.0168 

242  3.6 

12.50 

-72. 70 

-54,4  0 

3.511 

,94  0 

1.719 

704. 

134. 

1.0277 

2313.9 

12.09 

-59.45 

-50.95 

3.537 

,939 

1.731 

691. 

136. 

1.0339 

2198.1 

11.67 

-56. 18 

-47.49 

3.552 

.  935 

1.  744 

679, 

138  * 

1.0  505 

2Q94. 3 

11.26 

-62. 90 

-43.99 

3.589 

,9  31 

1.753 

665, 

140  • 

1 . 0626 

1990 . 6 

10.87 

-59. 5C 

-40. 46 

5.613 

.627 

1 ,  75(, 

552. 

142  • 

1  •  07  52 

1839.4 

10.47 

-56. 29 

-36,93 

3.639 

.9  22 

1,  775 

639. 

144. 

1.0682 

17  8  8.6 

10.10 

-52,97 

-3  3,38 

3,653 

,919 

1.790 

625. 

146. 

1 o 10 18 

1697.5 

9.7  2 

-49,  62 

-29,7  9 

3,669 

,  915 

1.900 

613. 

148. 

1 . 1 160 

160  8.0 

9.  34 

-46. 27 

-26,18 

3,  712 

,911 

1,911 

599, 

150. 

1.1307 

1522.2 

8.  99 

-42.90 

-22.55 

3,737 

,  606 

1,927 

585, 

152. 

1.1461 

1440.2 

8.65 

-39.51 

-19,66 

3.  761 

,  905 

I.  942 

574. 

154. 

1.1624 

1360.9 

8.31 

-35.09 

-15.17 

3.765 

.603 

1.656 

561. 

156. 

1.1792 

1286.7 

7.98 

-32.67 

-11,45 

3.909 

,  900 

1.873 

549. 

158. 

1.1970 

1210.6 

7.65 

-29.21 

-7,65 

3.635 

.79^ 

1.993 

536. 

160. 

1.2156 

1139.8 

7.34 

-25.57 

-3.79 

3,  658 

,801 

1.919 

523. 

165. 

1.2662 

980.2 

6.60 

-16.81 

5. 99 

3.918 

.619 

1,992 

489. 

170. 

1.3238 

841.1 

5.90 

-7.74 

16,09 

3,978 

,617 

2.  050 

^59. 

175. 

1.3696 

723^2 

5.25 

1,46 

26.47 

4,  039 

,910 

2.  C99 

433. 

180. 

1.4645 

627.6 

4.67 

10.  71 

37.07 

4,096 

.799 

2.131 

410. 

185. 

1.5492 

553.6 

4.14 

19.94 

47,82 

4,157 

,786 

2.  150 

390. 

190. 

1.6437 

499.2 

3.67 

29.05 

56.63 

4,215 

.  777 

2.160 

373. 

195. 

1.7475 

461.9 

3.26 

37.94 

69, 4C 

4,  271 

.  757 

2.  136 

359. 

200. 

1.8589 

439.1 

2.91 

46.53 

79.99 

4.324 

.  759 

2.  094 

348. 

210  . 

2.0968 

427.1 

2.37 

62.54 

100.29 

4,423 

.  747 

1.959 

333. 

220. 

2.3424 

442.3 

1.98 

76.96 

119.13 

4,511 

,  739 

1.  812 

329. 

230. 

2.5666 

471.7 

1.70 

'90.01 

136.57 

H.6e9 

,733 

1.679 

329. 

240. 

2.8247 

609.7 

1.49 

101.92 

152.76 

4  ,  659 

,  726 

I.  553 

331. 

250. 

3.0540 

548.5 

1.33 

112.91 

157,96 

4.719 

.  719 

1.  469 

335. 

260. 

3.2751 

589.5 

1.20 

123.18 

192.14 

4.775 

,  7i; 

1.399 

3'.0. 

270. 

3.4897 

631.1 

1.09 

132.88 

195.70 

4.  827 

.702 

1.324 

345. 

280. 

3.6976 

672.1 

1.01 

142.11 

206.56 

4.874 

.693 

1.269 

351. 

290. 

3.9004 

712.8 

.932 

150.94 

221. 14 

4.919 

.694 

1.  222 

357. 

300. 

4.0990 

752.4 

.869 

159.43 

233.21 

4.  958 

.575 

1.161 

363. 
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TABLE   Via.   THERMODYNAMIC  PROPERTIES   OF  OXYGEN 


190.   BAR  ISOBAR 


MPE^ATURE        VOLUME  ISOTHERM         ISOCHORE        INTERNAL        ENTHALPY       ENTROPY  Cy  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE       ENERGY  OF  SOUND 

K  cm3/g        8AR-Cm3/G       bar/k  j/g  j/g  j/g-k        j/g-k        j/g-k  m/s 


5t>.511 

.7585 

938<..2 

39.81. 

-192. t7 

-178.05 

2.113 

1.10  7 

1.557 

1135. 

58. 

.7622 

9213.2 

38.86 

-190. 07 

-175.59 

2.155 

1. 102 

1.  65t 

1176. 

60. 

•  7671 

8985. 0 

37.62 

-186. 66 

-172.29 

2.  212 

1.095 

1.651 

1 16t. 

62. 

.7720 

8758.1 

36  .1.6 

-183.66 

-168.99 

2.257 

1.083 

1.6t9 

1152. 

6't. 

.7770 

8532.8 

35.36 

-180. t6 

-165.69 

2.319 

1.080 

1.  6t6 

lltl. 

66. 

.7821 

8308. 8 

31..  32 

-177. 26 

-162. to 

2.  359 

1.071 

1.  6t3 

1 129. 

68. 

.  7871 

eos&.it 

33.33 

-17t. 07 

-159.12 

2  .  tl  S 

1.052 

1.6tl 

1113. 

70. 

.7923 

7865.5 

32.38 

-170.89 

-155. 8t 

2  ■  t55 

1.053 

1.539 

1106. 

72. 

.7975 

76'»6.2 

31  .1.7 

-157.72 

-152.56 

2.512 

1.  Ott 

1.636 

1095. 

7  A. 

.8027 

71.28.7 

30.59 

-16t.5t 

-lt9.29 

2.557 

1.  03t 

1.  63t 

103t. 

76. 

.9081 

7213.1 

29.71. 

-151.38 

-lt6.03 

2.  600 

1.  02t 

1.632 

1072. 

79. 

.8135 

6999.6 

28.91 

-158.22 

-lt2.76 

2.6t3 

1.  Olt 

1.  531 

1061. 

80. 

.8190 

6788.2 

28.11 

-155.05 

-139.50 

2.  68t 

1.  oot 

1.529 

10t9. 

82. 

•  82'«6 

6579.2 

27.33 

-151.91 

-135.25 

2.  72t 

.  99t 

1.  627 

1038. 

8<t. 

.8303 

6372.7 

26.57 

-lt8.77 

-132.99 

2.75t 

.98t 

1.  625 

1026. 

86. 

.8361 

6168.9 

25.83 

-11.5.63 

-129. 7t 

2.602 

.  97t 

1.625 

lOlt. 

88. 

.81.20 

5968.0 

25.11 

-11.2.  t9 

-126. t9 

2.839 

.955 

1.  52t 

1002. 

90. 

.H'>81 

5770.1 

21.. 1.0 

-139.35 

-123. 2t 

2.  876 

.955 

1.623 

990. 

92. 

.35'i2 

5575.5 

23.71 

-135.23 

-120.00 

2.911 

.9t6 

1.523 

978. 

9I(. 

.8605 

5381.. 1 

23.03 

-133. 10 

-116.75 

2.9t6 

.937 

1.623 

966. 

96. 

.8669 

5196.1. 

22.36 

-129.93 

-113.51 

2.960 

.  929 

1.623 

953. 

98. 

.873'. 

5012.3 

21.71 

-126.35 

-110.25 

3.01t 

.  921 

1.623 

9tO. 

IDO. 

.8801 

1.832.0 

21.06 

-123.73 

-107.01 

3.0t7 

.913 

1.625 

927. 

102. 

.8869 

1.655.  7 

20.1.3 

-120. 61 

-103.76 

3.079 

.907 

1.  626 

91t. 

lot. 

.8939 

1.1.83.5 

19.81 

-117. 1.9 

-100.51 

3.  110 

.  901 

1.628 

900. 

106. 

.9010 

1.315.5 

19.21 

-lit. 37 

-97.25 

3.1tl 

.895 

1.531 

387. 

108. 

.908<i 

1.151.7 

13.61 

-lll.2t 

-93.96 

3.172 

.891 

1.635 

873. 

110. 

.9158 

3992.3 

18.03 

-108.11 

-90.71 

3.202 

.886 

1.639 

859. 

112. 

.9235 

3837.2 

17.1.6 

-lOt.97 

-87. t3 

3.232 

.865 

1.5tt 

3tt. 

lit. 

.9314 

3686.1. 

16.90 

-101.33 

-8t.l3 

3.251 

.683 

1.  5t9 

330. 

116. 

.9391. 

351.0.0 

16.35 

-98,68 

-80.83 

3.  290 

.  831 

1.655 

315. 

118. 

.9'.77 

3397.8 

15.82 

-95.52 

-77.51 

3.318 

.860 

1.551 

301. 

123. 

.9562 

3259.8 

15.31 

-92.35 

-7t.l8 

3.3t5 

.  878 

1.557 

787. 

122. 

.  96'*9 

3125.6 

It .  8 1 

-  69. 17 

-70 . 8t 

3.373 

.875 

1.572 

773  . 

12'». 

.9738 

2995.1 

It. 32 

-86.00 

-67. t9 

3.t01 

.  869 

1.675 

760. 

126. 

.9830 

2868.0 

13.85 

-82.82 

-5t.lt 

3.t27 

.859 

1.67t 

7t8. 

128. 

.9925 

271.3.8 

13. tl 

-79.55 

-50.79 

3.t5t 

.  eto 

1.666 

738. 

130. 

1.0025 

2617.8 

13. Ot 

-76.52 

-57. t7 

3.teo 

.8t3 

1.692 

725. 

132. 

1.0126 

21.99.1 

12.63 

-73.32 

-5t,08 

3.505 

.6t2 

1.705 

712. 

13l». 

1.0232 

2389.9 

12. 2t 

-70.09 

-50.65 

3.531 

.839 

1.  718 

699. 

136. 

1.0  31)1 

2271.. 2 

11.83 

-66.85 

-t7.21 

3.557 

.  836 

1.730 

686. 

138. 

i.otst 

2171.0 

11. t2 

-53.61 

-t3.7t 

3.532 

.632 

1.738 

673. 

ito. 

1.0570 

2067.3 

11.03 

-60.35 

-to. 26 

3.507 

.828 

1.  7t8 

561. 

Iit2. 

1.0692 

1966.1. 

10. 6t 

-57.07 

-36.75 

3.632 

.e2t 

1.  758 

6t8. 

Itt. 

1.0817 

1865.8 

10.26 

-53.79 

-33. 2t 

3.557 

.820 

1.771 

635. 

Ili6. 

1.09<t9 

1775.1 

9.90 

-50. t9 

-29.59 

3.681 

.  81f 

1.781 

623. 

Its. 

1.1085 

1685.9 

9.52 

-t7.17 

-26.11 

3.705 

.812 

1.791 

610. 

ISO. 

1.1226 

1600.1. 

9.17 

-t3. 36 

-22.53 

3.729 

.80: 

1.803 

597. 

152. 

1.1373 

1518.6 

8.83 

-to. 52 

-18.91 

3.753 

.807 

1.  316 

585. 

ist. 

1.1528 

11.39.1. 

8.50 

-37.15 

-15.25 

3.777 

.80t 

1.830 

572. 

156. 

1.1688 

1365.6 

8.17 

-33.79 

-11.59 

3.801 

.801 

1.6t3 

561. 

158. 

1.1856 

1289.0 

7.85 

-30.39 

-7.86 

3.825 

.798 

1.860 

5<tS. 

160. 

1.2032 

1217.6 

7.5t 

-26.92 

-t.05 

3.8t9 

.801 

1.883 

535. 

165. 

1.2507 

1057.6 

6.81 

-18. 2t 

5.52 

3.908 

.816 

1.9t9 

502. 

170. 

l.SOtl 

917.0 

6.12 

-9.36 

15.39 

3.967 

.813 

1.999 

t73. 

175. 

1.36<>6 

796.1 

5.t8 

-.t2 

25.50 

t.025 

.809 

2.  OtO 

tt8. 

180. 

l.<«328 

696.1. 

t.90 

8.57 

35.79 

t.063 

.798 

2.073 

t25. 

185. 

1.5092 

617.5 

t.37 

17.53 

t6.20 

t.ito 

.787 

2.092 

t05. 

190. 

1.59<>1 

557.1. 

3.90 

26. to 

56.68 

t.l96 

.776 

2.095 

388. 

195. 

1.6871 

511.. 1 

3.t9 

35.09 

67.lt 

t.25a 

.767 

2.  080 

373. 

200. 

1.7870 

1.85.1 

3.13 

t3.51 

77. t7 

t.303 

.759 

2.0t7 

352. 

210. 

2.0022 

(.61.9 

2.56 

59. to 

97. tt 

t.too 

.7t7 

1.939 

3t6. 

220. 

2.2278 

1.68.8 

2. It 

73.38 

116.21 

t.t88 

.7t0 

1.811 

339. 

230. 

2.'>5<>7 

1.91.9 

1.8t 

87.  03 

133.72 

t.565 

.73t 

1.590 

337. 

2<>a. 

2.6782 

621.. 6 

1.61 

99.18 

150.07 

t.635 

.728 

1.531 

337. 

250. 

2.89'>7 

561.8 

l.t3 

110.37 

155.37 

t.697 

.721 

l.t87 

3t0. 

260. 

3.101(3 

601.1. 

1.29 

120.82 

179.60 

t.75t 

.713 

l.t08 

3t5. 

270. 

3.3082 

61.1.7 

1.18 

130.69 

193.55 

t.  806 

.705 

1.3tl 

3t9. 

280. 

3.5061 

682.0 

1.08 

lt0.06 

206.68 

t.85t 

.696 

1.285 

355. 

290. 

3.6993 

722.2 

1.000 

It9.g2 

219.31 

t.898 

.687 

1.236 

361. 

300. 

3.888'. 

761.3 

.931 

157.53 

231.51 

t.939 

.678 

1.19t 

366. 
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TABLE  Via.  THERNOOVNAHIC  PROPERTIES  OF  OXYGEN 


ZOO.  BAR  ISOBAR 


TEMPERATURE      VOLUME  ISOTHERM        ISOCHORE      INTERNAL      ENTHALPY      ENTROPY  Cu  Cp  VELOCITY 

.  DERIVATIVE    DERIVATIVE      ENERGY  OF  SOUND 

K  cn^Vg         bar-cm3/6       BAR/K  J/G  J/G  J/G-K        J/G-K         J/G-K  M/S 


>  56.623 

.7582 

9<>t9.8 

39.85 

-192.  <>2 

-177.25 

2.114 

1.108 

1.656 

1187. 

St. 

.7616 

9262.2 

3S.9i> 

-190.20 

-171..97 

2.154 

1.103 

1.654 

1178. 

60. 

.766<> 

9a3i».8 

37.70 

-187.00 

-171.67 

2.210 

1.096 

1.651 

1166. 

62. 

.771* 

8808.8 

36.5<> 

-183.80 

-168.37 

2.264 

1.089 

1.648 

1155. 

6i». 

.7763 

858'>.2 

35.<>(> 

-180.60 

-165.08 

2.316 

1.081 

1.645 

1143. 

66. 

.7813 

8361.1 

3<».(iO 

-177.1.1 

-161.79 

2.367 

1.072 

1.643 

1132. 

66. 

.786<i 

8139. S 

33.<tl 

-171..23 

-158.51 

2.416 

1.063 

1.640 

1120. 

70. 

•  7915 

7919.'! 

32.  i»6 

-171.06 

-155.23 

2  .  463 

1.  054 

1.  638 

1109a 

72. 

.7966 

7700.9 

31.55 

-167.89 

-151.95 

2.509 

1.045 

1.635 

1098. 

7li. 

.8019 

7<t8'>.2 

30.67 

-161*.  72 

-11.8.69 

2.554 

1.035 

1.633 

1087. 

76. 

.8072 

7269.5 

29.82 

-161.57 

-11.5. <i2 

2.598 

1.025 

1.631 

1075. 

70. 

.8126 

7056.7 

29.00 

-158. Ill 

-11.2.16 

2.640 

1.015 

1.629 

1064. 

SO. 

.8180 

68'.6.2 

28.20 

-155.27 

-138.90 

2.681 

1.005 

1.627 

1053. 

82. 

.8236 

6638.0 

27.<i2 

-152.12 

-135.65 

2.722 

.995 

1.525 

1041. 

8i>. 

.8293 

6'«32.3 

26.66 

-11.8.99 

-132.1.0 

2.761 

.985 

1.624 

1030. 

06. 

.8350 

6229.3 

25.92 

•11.5.86 

-129.16 

2.799 

.976 

1.622 

1018. 

88. 

.8'«09 

6029.2 

25.20 

-11*2.73 

-125.91 

2.835 

.965 

1.621 

1006. 

90  . 

•  8't66 

5832.0 

2it.'*9 

-139.60 

-122. 67 

2.  873 

.  957 

1.620 

994. 

92. 

.8529 

5638.1 

23.80 

-135.1.9 

-119.1.3 

2.908 

.947 

1.620 

982. 

9<«. 

.8591 

S'.i»7.6 

23.12 

-133.37 

-116.19 

2.943 

.939 

1.519 

970. 

96. 

.865<> 

5260.6 

22.1(6 

-130.25 

-112.95 

2.977 

.930 

1.520 

957. 

98. 

.8719 

5077.2 

21.81 

-127.15 

-109.71 

3.011 

.922 

1.620 

944. 

100. 

.8785 

1.897.7 

21.17 

-12'.. O"* 

-106.1.7 

3.  043 

.915 

1.621 

931. 

102. 

.8852 

1.722.1 

20.511 

-120.93 

-103.22 

3.075 

.908 

1.522 

918. 

lOit. 

.8921 

1.550.5 

19.92 

-117.82 

-99.98 

3.107 

.902 

1.624 

905. 

106. 

.8992 

1.383.1 

19.32 

-n't. 71 

-96.73 

3.138 

.  397 

1.627 

891. 

108. 

.906') 

1.220.0 

18.72 

-111.60 

-93.1.7 

3.  168 

.893 

1.630 

878. 

110. 

.9138 

1*  06 1 .  2 

18.11. 

-10  8  .  '.8 

-90.21 

3.198 

.88  9 

112. 

.9213 

3906.7 

17.57 

-105.36 

-86.93 

3.228 

.887 

1.638 

850. 

n't. 

.9290 

3756.5 

17.02 

-102.23 

-83.65 

3.257 

•  885 

1.544 

835. 

116. 

.9370 

3610.6 

16.1.8 

-99.10 

-80.35 

3.285 

.  383 

1.649 

821. 

118. 

.9'tSl 

31.68.9 

15.95 

-95.96 

-77.05 

3.314 

.  832 

1.555 

807. 

120. 

.953<« 

3331.'. 

15.1.3 

-92.81 

-73.71. 

3.  342 

.880 

1.660 

793. 

122. 

.9619 

3197.7 

11.. 91) 

-89.55 

-70.1.1 

3.  369 

.877 

1.555 

779. 

12'.. 

.9707 

3067.6 

1I..1.5 

-86.1.9 

-67.08 

3.395 

.871 

1.567 

765. 

126. 

.9797 

291.1.0 

13.99 

-83.33 

-53.71. 

3.423 

.  861 

1.555 

754. 

123. 

.9889 

2817.3 

13.51. 

-80. 19 

-60.41 

3.449 

.342 

1.557 

745. 

130. 

2692 . 1 

-77.09 

-57. 12 

3.475 

732. 

132. 

1.0  0  86 

2573.7 

12.77 

-73.92 

-53.71. 

3.500 

.  843 

1.594 

719. 

13't. 

1.0189 

21.65.1 

12.38 

-70.72 

-50.31. 

3.526 

.  841 

1.  705 

707. 

136. 

1.029'. 

23'.9.i. 

11.98 

-67.52 

-1.6.93 

3.551 

.838 

1.718 

594. 

138. 

1.0<iO<t 

221.6.5 

11.57 

-61.. 29 

-1.3.1.8 

3.575 

.  83. 

1.  724 

582. 

I'll]. 

1.0518 

211.2.9 

11.18 

-61.07 

-1.0.03 

3.601 

.830 

1.  734 

569. 

1.0  635 

20't2.2 

10.80 

-57.82 

-35.55 

3.626 

•  825 

1.  742 

557. 

i.k't. 

1.0  756 

19'tl.9 

10. 1.3 

-Sit. 58 

-33.07 

3.550 

.321 

1.  754 

544. 

1.0883 

1851.6 

10.06 

-51.32 

-29.55 

3.674 

.  817 

1.753 

532. 

iita. 

l.lOl'i 

1762.6 

9.70 

-1.8,  01. 

-26.02 

3.699 

.314 

1.773 

620. 

15Q. 

1.1150 

1677.'. 

9.31. 

-1.1.,  77 

-22. 1.7 

3.722 

.810 

I.  781 

507. 

132. 

1.1291 

1595.8 

9.01 

-13.90 

3.  746 

.309 

1.  793 

595. 

15".. 

l.l't39 

1516.5 

8.68 

-38.15 

-15.26 

3.770 

.805 

1.  305 

533. 

136. 

1.1591 

l'.lt2.9 

8.36 

-31..  95 

-11.66 

3.  793 

.  302 

1.816 

572. 

isa. 

1.1751 

1366.9 

8.01. 

-31.50 

-8.00 

3.816 

.799 

1.332 

550. 

160. 

1.1918 

1291.. 1 

7.71. 

-26.09 

-It. 26 

3.  340 

.  802 

1.853 

547. 

165. 

1.2366 

1133.6 

7.01 

-19.57 

5.15 

3.898 

.818 

1.  912 

515. 

1?J. 

1.2866 

991.5 

6.33 

-10.90 

11..83 

3.955 

.818 

1.955 

487. 

175. 

1.31.26 

868.3 

5.70 

-2.15 

24.70 

4.013 

.809 

1.  990 

452. 

180. 

mOS2 

765.0 

5.12 

6.52 

34.72 

4.069 

.  798 

2.013 

440  , 

185. 

1.1.7I.9 

682.0 

1..60 

15.35 

44.85 

4.  125 

.785 

2.  034 

420. 

19)  . 

1.5519 

616.8 

1..13 

21*. 00 

55.04 

4.179 

.7  75 

2.  038 

403. 

195. 

1.6360 

568.1 

3.71 

32.50 

55.22 

4.232 

.  767 

2.  023 

338. 

200. 

1.7263 

533.6 

3.31. 

1.0.  73 

75.30 

4.233 

.76^ 

2,004 

375. 

210. 

1.9221 

1.99.9 

2.71. 

56.51 

94.95 

4.379 

.  747 

1,916 

353. 

220. 

2.1296 

1.96.'. 

2.31 

70.99 

113.59 

4.465 

.  740 

1,805 

349. 

230. 

2.31.05 

515.0 

1.98 

81..  29 

131.10 

4.  544 

.  735 

1.595 

345. 

2<«0. 

2.5502 

51.3.1 

1.73 

96.51. 

147.54 

4.  514 

.730 

1,594 

344. 

250. 

2.75'.5 

577.3 

1.51. 

107.90 

162.99 

4.577 

.723 

1,503 

346. 

260. 

2.9535 

615.0 

1.39 

118.52 

177.59 

4.  734 

.716 

1.424 

350  . 

270. 

3.11.75 

651.. 0 

1.26 

128.51. 

191.49 

4.  735 

.708 

1.357 

354. 

280. 

3.3360 

693.1. 

1.16 

138.05 

204.78 

4.  635 

.699 

1.299 

359. 

290  . 

3.5203 

732.8 

1.07 

11.7.  15 

217.55 

4.380 

.693 

1,  250 

364. 

300. 

3.7006 

771.1. 

.991. 

155.87 

229.88 

4.921 

.680 

1.207 

370. 
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TABLE  Via.   THERMOOYNAMIC  PROPERTIES   OF  OXYGEN 


210.    BAR  ISOBAR 


TEMPERATURE 


VOLUME 
Cm3/G 


ISOTHERM 
DERIVATIVE 
BAR-GM3/G 


ISOCHORE 
DERIVATIVE 
8AR/K 


INTERNAL 
ENERGY 
J/G 


ENTHALPY 
J/G 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp 
J/G-K 


VELOCITY 
OF  SOUND 
M/S 


56.731. 

.7579 

9<.55.3 

39.85 

-192.36 

-176.45 

2.115 

1.108 

1.656 

1188, 

58. 

.7609 

9311.0 

39.02 

-190.33 

-174.35 

2.151 

1.104 

1.  654 

1181, 

60. 

.7658 

906i«.<< 

37.78 

-187.13 

-171.06 

2.206 

1.098 

1,  650 

1169. 

62. 

.7707 

6859.2 

36.62 

-183.93 

-167. 75 

2.252 

1.090 

1,647 

1157. 

6<>. 

.7756 

8635.5 

35.52 

-180.75 

-154.46 

2.  314 

1.062 

1.  644 

1145, 

66. 

.7606 

6413.2 

3't.'»6 

-177. 56 

-161.17 

2.364 

1.073 

1,642 

1134, 

66. 

.7856 

8192.3 

33. (19 

-17".. 39 

-157.89 

2.413 

1,064 

1,  539 

1123, 

70. 

.7907 

7973.0 

32. 5<. 

-171.22 

-154.52 

2.461 

1,055 

1.535 

1112. 

72. 

.7  958 

7755.'. 

31.63 

-168. 06 

-151.34 

2.507 

1,046 

1.  634 

1101. 

7'.. 

.8010 

7539.5 

30.75 

-16it.  90 

-148.06 

2.552 

1.  035 

1,632 

1090. 

76. 

.8063 

7325.5 

29.90 

-161.75 

-144.82 

2.595 

1.  025 

1.529 

1078. 

73. 

.8116 

7113.6 

29.08 

-158.50 

-141.56 

2.637 

1.  016 

1.627 

1067, 

80. 

.8171 

6903.8 

28.26 

-155. ".7 

-138,31 

2.679 

1.007 

1,525 

1056, 

82. 

.6226 

6696. <» 

27.51 

-152.33 

-135.06 

2.719 

.  997 

1,523 

1044, 

Bit. 

.8262 

61.91.5 

26.75 

-l't9.20 

-131.81 

2.  758 

.987 

1.622 

1033, 

86. 

.8339 

6289.3 

26.  0  1 

-146.0  8 

-126.57 

2,795 

,  977 

1,620 

10  21. 

88. 

.6397 

6089.9 

25.29 

-l'.2.96 

-125.33 

2,833 

,957 

1,519 

1010. 

90. 

.8<.S6 

5893.6 

2't.58 

-139.85 

-122.09 

2.870 

,  958 

1.513 

998. 

92. 

.6516 

5700.'. 

23.89 

-136. 74 

-118.86 

2.905 

,949 

1,617 

986. 

94. 

.8578 

5510.6 

23.22 

-133.64 

-115.52 

2,940 

,  940 

1,617 

973. 

96. 

.86<tO 

532it.3 

22.55 

-130.53 

-112.39 

2,974 

.932 

1,615 

961. 

96. 

.870<> 

Sim. 6 

21.90 

-127.43 

-109.16 

3,007 

.924 

1.617 

949. 

100. 

.8769 

<t962.6 

21.27 

-124.34 

-105.92 

3,040 

.  917 

1,617 

935. 

10  2. 

.8836 

'•787.9 

20.6't 

-121.24 

-102.58 

3,  072 

,910 

1,519 

923, 

ia<t. 

.890<t 

<t617.0 

20.03 

-118.14 

-99.45 

3.103 

,904 

1,620 

910. 

1,623 

los! 

.901.5 

'.287.*7 

18.63 

-111.95 

-92.96 

3.165 

.  895 

1,  626 

883. 

110. 

.9117 

'•129.5 

16.26 

-108.85 

-89.70 

3.195 

.  891 

1,529 

869. 

112. 

.9192 

3975.5 

17.69 

-105.74 

-85.44 

3.224 

.  989 

1.533 

855. 

11<I. 

.9268 

3625.9 

17.1'. 

-102.63 

-83.17 

3.253 

.  687 

1.639 

841. 

116. 

.93<>6 

3680.5 

16.60 

-99.51 

-79.66 

3.281 

.865 

1.644 

827. 

118. 

.9<t25 

3539.3 

16.07 

-95.38 

-76.59 

3.310 

.  884 

1.649 

813. 

120. 

.9507 

3<>02.2 

15.56 

-93.25 

-73.29 

3.337 

.882 

1.554 

799. 

122. 

.9591 

3266.9 

15.06 

-90. 11 

-69.97 

3.365 

.879 

1,559 

785. 

12't. 

.9677 

3139.3 

l't.58 

-85.97 

-66.65 

3,392 

.  673 

1,560 

772. 

126* 

761 . 

128. 

.9855 

2689.9 

13.67 

-80.72 

-50.02 

3,444 

.  643 

1,648 

751. 

130. 

.9951 

2765.6 

13.32 

-77.64 

-55.75 

3,470 

,  645 

1,671 

739. 

132. 

1.00<»7 

26'»7.5 

12.91 

-74.49 

-53.39 

3.495 

,  844 

1.  683 

726. 

13it. 

1.01<<8 

2539.3 

12.51 

-71.32 

-50.01 

3.521 

,  642 

1,693 

714. 

136. 

1.0250 

2'.23.6 

12.12 

-66.15 

-45.62 

3.546 

,  639 

1.706 

702. 

138. 

1.0357 

2321.1 

11.72 

-54.95 

-43.20 

3,571 

.835 

1.  712 

690. 

litO. 

1.0i>67 

2217.6 

11.33 

-61.76 

-39.78 

3.695 

.631 

1.720 

577. 

I<t2. 

1.0S81 

2117.1 

10.95 

-58.54 

-36.32 

3.620 

.  827 

1.728 

565. 

1.0696 

2017.0 

10.59 

-55. 34 

-32.88 

3.644 

.  823 

1.738 

653. 

1<>6. 

1.0821 

1927.0 

10.22 

-52.11 

-29.39 

3,668 

.  819 

1.  745 

541. 

i<>a. 

1.09<>7 

1838.2 

9.87 

-46.88 

-25.69 

3,692 

,815 

1,  755 

529. 

ISO. 

1.1078 

1753.2 

9.52 

-45.54 

-22.38 

3,715 

,  811 

1,  753 

517. 

152. 

1.1213 

1671.7 

9.16 

-42.39 

-16.84 

3,739 

.809 

1,772 

605. 

15k. 

1.1355 

1592.3 

8.85 

-39.11 

-15.27 

3,762 

.  806 

1,783 

594. 

156. 

1.1501 

1516.8 

8.5't 

-35.85 

-11.70 

3,785 

.803 

1,  793 

562. 

158. 

1.165't 

l'>i»1.6 

6.22 

-32.55 

-8.08 

3,808 

.800 

1,805 

571. 

160. 

1.1812 

1369.3 

7.92 

-29.20 

-4.40 

3,832 

.803 

1,  825 

558. 

165. 

1.2236 

1208.3 

7.20 

-20.83 

4.87 

3.689 

.819 

1,  880 

527. 

170. 

1.2707 

1065.2 

6.53 

-12.31 

14.37 

3.945 

.818 

1,917 

500. 

175. 

1.3229 

939.'7 

5.91 

-3.74 

24.04 

4.001 

.810 

1,  946 

475. 

ISO. 

1.3809 

833.2 

5.33 

4.83 

33.83 

4.057 

.7  98 

1,970 

453. 

185. 

l.<t<>50 

7'e6.6 

't.81 

13.37 

43.72 

4.  Ill 

.786 

1.983 

434. 

190. 

1.5155 

677.0 

<t.3<t 

21.83 

53.65 

4.154 

.775 

1.988 

417. 

195. 

1.5922 

623. '> 

3.91 

30.15 

63.59 

4.215 

.  756 

1.  981 

401. 

200. 

1.67<t5 

58i«.0 

3.5<> 

38.28 

73.44 

4.265 

.  759 

1.952 

389. 

210. 

1.S536 

Si»0.6 

2.93 

53.84 

92.75 

4.350 

.747 

1.891 

370. 

220. 

2.0<>i>9 

530.7 

2. '•7 

66.29 

111.23 

4.446 

.  741 

1.  795 

359. 

230. 

2.2<>il 

5<>o.a 

2.12 

81.64 

128.70 

4.523 

.735 

1,697 

353. 

2<tO. 

2.l>378 

56'!. 0 

1.86 

9<>.ai 

145.20 

4.593 

.731 

1,503 

352. 

250. 

2.6310 

595.0 

1.65 

105.51 

160.75 

4,657 

.726 

1,516 

353. 

260. 

2.8198 

630.5 

l.'tS 

116.28 

175.49 

4.715 

.718 

1,438 

355. 

270. 

3.00<><i 

667.8 

1.35 

126.45 

189.54 

4.768 

.710 

1,  371 

359. 

280. 

3.ie<>2 

706.2 

1.23 

136.10 

202.96 

4.817 

.702 

1,  313 

354. 

290. 

3.3601 

7<«<>.a 

1.1<> 

145.31 

215.67 

4.662 

.692 

1,252 

359. 

300. 

3.5323 

782.7 

1.06 

15i>.14 

228.32 

4.904 

.583 

1,219 

374. 
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TABLE  Via.  THERNOOTNAHIC  PROPERTIES  OF  OXYGEN 


220.  BAR  ISOBAR 


TEHPERATURE 


Ch3/g 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
BAR-CH3/G  BAR/K 


INTERNAL 
ENERGY 
J/6 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp 


VELOCITY 
OF  SOUND 
J/G-K  M/S 


56a  8'*5 

•  7575 

9490 • 8 

39*86 

-192. 31 

•175  *  64 

2.116 

1*109 

1.  655 

1 190  • 

56  • 

•  7603 

9359. 7 

39. 10 

-190*  46 

-173*73 

2.  149 

1.106 

1.  65  3 

1133. 

60* 

•  7652 

9133.8 

37  .  66 

-187 ■ 26 

-170*  43 

2.  205 

1*  099 

1.  65  0 

1171, 

62* 

•  7700 

890  9. 5 

36*  70 

-184. 07 

-167 .13 

2.259 

1.  C  91 

1.  647 

1160  • 

•  77^9 

8686. 5 

35.  60 

•1 80  *  89 

-163. 34 

2.311 

1*0  83 

1.  644 

1 143* 

66* 

.7799 

8465.0 

34.  56 

-177.71 

-160*56 

2 .  362 

1*  074 

1,  641 

1137. 

66* 

.78'»9 

8245. 0 

33.  57 

-174. 54 

-157.28 

2*  411 

1*  065 

1,636 

1126* 

70. 

•  7899 

8026*5 

32.62 

-171*36 

-154.00 

2.458 

1.056 

1.  635 

1115* 

72. 

.7950 

7609.6 

31.71 

-168.23 

-150.73 

2.504 

1.  047 

1.  633 

1104. 

7k» 

•  80  02 

759'».5 

30  «  63 

-165.0  8 

-147*  47 

2.  549 

1.037 

1.  63  Q 

1093. 

76» 

•  805^ 

7  381 »  3 

29.  99 

-161. 93 

-144. 21 

2.592 

1.027 

1.628 

1031* 

76* 

•  8107 

7170*1 

29  . 16 

-156 • 79 

-140 . 96 

2*  635 

1*013 

1.626 

1070. 

dO  • 

.  6161 

6961. 1 

26.37 

-155. 66 

-137.71 

2.676 

1.008 

1 .  624 

10  59* 

82  • 

.8216 

6754.5 

27.59 

•152*  54 

-134. 46 

2*  716 

•  998 

1.62  2 

1043* 

•  8271 

655  0.4 

26.  84 

-149 • 42 

-131.22 

2.755 

•  9  38 

1,  620 

1  036. 

d6« 

.8328 

6343. 9 

26.  10 

-146 • 30 

-127.9  6 

2 .  793 

*  97  9 

1.613 

1025, 

8da 

*  6385 

6150*  3 

25.38 

-143. 19 

-124. 75 

2.630 

•  969 

1.617 

1013* 

90. 

5954.7 

24.67 

-140.09 

-121.51 

2.867 

.959 

1*615 

lOQl. 

92. 

«350t» 

5762.3 

23.99 

-136.99 

-113.28 

2.902 

,  95C 

1.614 

969. 

9'*« 

•  6  Sbk 

5573*2 

23.31 

-133.90 

-115*0  5 

2.937 

*  94 1 

1,614 

977, 

96« 

.  3626 

5387.6 

22.  65 

-130. 31 

-1 11.83 

2.971 

.933 

1.613 

965. 

98« 

.8690 

5205.6 

22.00 

-127 • 72 

-103*60 

3.004 

*  925 

1.613 

953, 

10  0* 

•  3  75'* 

5027 • 4 

21*  36 

-124. 63 

-105.37 

3.0  37 

*  91  ^ 

1.614 

940  • 

10  2* 

•  8820 

465  3.2 

20.74 

-121.55 

-102.14 

3*069 

*  91 2 

1.615 

927, 

10^« 

•  3867 

4682  •  9 

20.13 

-116. 46 

-93.91 

3.10  0 

,90  6 

1.616 

914  * 

10&* 

•  3956 

4516. 3 

19.  53 

-115. 38 

-95. 66 

3.  131 

.901 

1.619 

901. 

106* 

.  90  26 

4354 . 9 

16  «  94 

-112*  29 

-92.4't 

3.  16 1 

.8  97 

1.  621 

887  , 

110* 

.9097 

4197.2 

18.37 

-109.21 

-89.19 

3.191 

.893 

1.625 

974* 

112. 

•  <jA.71 

4043.3 

17.60 

-106.11 

-65.94 

3.  220 

.  891 

1.  629 

360. 

n't* 

a  92  (*6 

3894 . 6 

17.25 

-10  3.02 

-62.68 

3.249 

.83  9 

1.63  3 

346. 

116* 

.9322 

3749*  7 

16.  71 

-99.91 

-79.4  0 

3.278 

,  887 

1.636 

3  32. 

116« 

.9^00 

3609 . 0 

16.  19 

-96 . 3  0 

-76 • 1 2 

3,306 

•  666 

1,  643 

313  * 

120  • 

.  9*»61 

3472  *  3 

15*66 

-93.69 

-72. 63 

3.333 

,8  84 

1  •  649 

60  5. 

12  2« 

.9563 

3339. 5 

15.19 

-9C. 57 

-69*  53 

3.361 

*  86 1 

1,652 

791 , 

12(*« 

•  96'*7 

3210 • 3 

14*  71 

-87 . 44 

-66. 2  2 

3,387 

.  8  7v 

1.653 

779, 

12&« 

.  973** 

3  084.4 

14.2  5 

-84. 33 

-62. 9 1 

3,414 

•  364 

1  a  65  0 

767  , 

126* 

.  9622 

2961 • 6 

13.60 

-81.23 

-59.62 

3  ,  440 

,845 

1,639 

756  • 

130. 

.9915 

2333.3 

13.45 

-78. 16 

-56.36 

3.465 

,  847 

1,661 

746. 

132. 

1.0010 

2720.4 

13.04 

-75.05 

-53.03 

3.490 

,  346 

1.  672 

734. 

l.Z'*m 

1.0108 

2612 • 7 

12*65 

-71. 91 

-49 .67 

3.516 

,  644 

1,632 

722 , 

136* 

1.0206 

2497 . 0 

12.26 

-63. 76 

-46*  31 

3.541 

•  841 

1.  694 

709. 

1 3  &  • 

1.0  312 

2394. 8 

11.67 

-65. 59 

-42 • 9 1 

3  a  566 

a  8  37 

1.700 

697 , 

l4  0  • 

1 .0419 

2291.3 

11*  46 

-62.43 

-39.51 

3 ,  5  9U 

.6  33 

1.707 

685  . 

1<»2« 

1. 0530 

2191 ■ 1 

11*10 

-59. 24 

-36.08 

3.614 

.82  9 

1,714 

673. 

1  't't* 

1  mObl*Z 

2091.3 

10.74 

-56. 08 

-32.66 

3,633 

,8  24 

1.723 

66 1 . 

!*♦  6  • 

1*0  761 

2  001.4 

10.38 

-52. 88 

-29.20 

143. 

1.0  8  8<* 

1912. 7 

10.03 

-49.67 

-25.73 

3.686 

,  816 

1,739 

638. 

15a. 

1*1010 

1323.0 

9.69 

-46,47 

-22.25 

3.709 

.613 

1.747 

627. 

152. 

1.1140 

1746.6 

9.35 

-43.26 

-18.75 

3.732 

.810 

1.  754 

615* 

15U. 

1.1277 

1667.1 

9.02 

-40. 03 

-15.22 

3.755 

.80  7 

1,  763 

604. 

156. 

1.1417 

1593.5 

8.71 

-36.80 

-11.69 

3,778 

.604 

1.771 

593. 

t5d. 

1.1563 

1516.1 

3.40 

-33.56 

-8.12 

3.801 

,  801 

1,733 

531. 

160. 

1.1714 

1443.4 

8.10 

-30.25 

-4.46 

3,824 

.804 

1.  301 

569. 

165. 

1.2117 

1261.9 

7.39 

-22. 00 

4.65 

3.eso 

.619 

1.  351 

536. 

17J. 

1.2562 

1137.7 

6.72 

-13. 64 

14.00 

3.  936 

.  619 

1.  834 

512. 

175. 

1*3052 

1010.4 

6.10 

-5.22 

23.49 

3.991 

.310 

1.  909 

483. 

ISO. 

1.3593 

901.1 

5.53 

3.18 

33.08 

4.045 

.  793 

1.  928 

466, 

165. 

1.4137 

811.2 

5.01 

11.54 

42.7b 

4.093 

.736 

1.  939 

447, 

190. 

1.4837 

737.7 

4.54 

19.83 

52.47 

4.  150 

,  77b 

1,943 

43J, 

195. 

1.5542 

679.6 

4.11 

27.99 

62.19 

(t.2J0 

.766 

1,939 

415. 

200* 

1.6298 

&35.6 

3.73 

35.99 

71.  St* 

4,  249 

.759 

1.924 

402. 

210. 

1.7943 

563.4 

3.10 

51*36 

90.33 

4.  342 

,  74^ 

1.  365 

391, 

220. 

1.9713 

565.4 

2.62 

65.  75 

109.12 

4.  427 

.  74. 

1.733 

369. 

230. 

2.1541 

569.1 

2.26 

■79.12 

126.51 

4,  504 

.737 

1.695 

362. 

2^0. 

2.3337 

587.1 

1*96 

91.58 

143.03 

4,57h 

.  733 

1.609 

359. 

250. 

2.5213 

614*6 

1.76 

103. 20 

158.67 

4,63d 

,727 

1.  526 

359. 

260. 

2.7006 

647*9 

1.58 

114.10 

173.52 

4,  697 

.721 

1.^50 

361. 

270. 

2.9764 

633.3 

1.43 

124. 40 

187,66 

4.750 

.713 

1,384 

364. 

280. 

3.0431 

720.5 

1.31 

134. 18 

201.23 

4.799 

,7  04 

1.  325 

366. 

290. 

3.2163 

756.1 

1*21 

143. 50 

214.26 

4,  81*5 

.695 

1,274 

373. 

300. 

3.3309 

795.1 

1.12 

152.44 

226, 32 

4,883 

.685 

1.230 

378. 
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TABLE   Via.   THERMOOrNAMIC   PROPERTIES   OF  OXYGEN 


230.    8AR  IS03AR 


w  ni  1 1  MP 

T    rT  HP  DM 
1.  ^  <^  ■  n  C  Kn 

T  NT  PR  MAI 

ENTHALPY 

£  NT  ROPY 

VELOCITY 

np  P  T  U  fl  T  T  UP 

EN  ERG Y 

OF  SOUND 

Cm3/g 

B  AR"  C  M*^/G 

BAR/K 

J/G 

J/G 

J  /  G  -  K 

J/  G-K 

J/  G-K 

M/S 

56.956 

•  7572 

9526.2 

39.87 

-192.25 

-171.. 81. 

2.117 

1.110 

1.  655 

1192. 

5&, 

.7597 

91.08.2 

39.19 

-190.58 

-173.11 

2.  11.7 

1.107 

1.653 

1165. 

60. 

.  7  6't6 

9183. 1 

37  .95 

- 1 8  7 •  39 

-169.81 

2.203 

1 .  1 0  c 

1.650 

1171*. 

62  a 

769'. 

8959  5 

36.76 

-1  f\u 

-165.51 

2.257 

1.092 

1  61.5 

1162. 

6**  • 

•  7  7  '♦2 

8737.1. 

35.69 

Ii A1 *  n7 

-163.22 

2.  309 

1*061. 

1 .  61.  3 

1151. 

66  • 

A ?Q7* I 

17*^^ 

-1  77*  AP, 

*  *- 

-159.91. 

2.359 

1.075 

1 .  61.  0 

1 11*  0 . 

6,9' • 

II  71  ' 

1.067 

1.637 

tS" 

7?  7n 

-15  3.39 

2  .  Ii5 6 

1.  057 

1.  631. 

1113. 

7Z  • 

7ftf,7  P» 

71  *  7Q 

,  7V» 

*  7993 

76^9  3 

30*92 

"165" 25 

*1^6*86 

2'  5^6 

1*038 

1*  629 

1096* 

75. 

.30<.5 

71.36.3 

30.07 

-152. 11 

-11.3.51 

2.  590 

1.029 

1.  627 

1081*. 

78. 

.8096 

7226^i, 

29.25 

-158.93 

-11.0.35 

2.632 

1.019 

1.  521* 

1073. 

.8152 

7013^2 

26.1.5 

-155. 65 

-137.11 

2.  573 

1.0  09 

1.  622 

1062. 

62  • 

*ft  ft 

^^n  A  Q 

'1 ^Q* I7 

"1  7n  ft7 

?  7^7 

1    ^1  A 

*  o  I  i 

9^*1  p 

*  QAQ 

1 

1  n^n 

o  £  * 

.8317 

t^i  n  7 

'1 L t 

"l  77  7Q 

-1 ?I*i ft 

?  7Qn 

*  Qft 

1   fci  ^ 

1  n?A 

'ftf  ^? 

c  ni 

-1 U7 

*  Q7n 

1  ni  7 

on* 
o^* 

^A?7* 7 

"1  t^n  77 
"177  yu 

"1 ?n*Q7 
"11771 

?  Re^u 

*  Qf.1 

1   fci  7 

1  nnt;* 

*fti.Qi 

?     n  ft 

?  AQQ 

*  QC;? 

1    f.1  7 

QQ7 

9^' 

*8551 

5635  3 

23*So 

"131.  15 

-llii*  ^9 

2  93^ 

*  9^3 

1*611 

981* 

96, 

.8613 

5i.50.it 

22.71. 

-131.07 

-111.26 

2.968 

.  935 

1.610 

959. 

98. 

.8675 

5259.1 

22.10 

-123. 00 

-108.0". 

3.  001 

.927 

1.610 

957. 

10  0* 

.6739 

5091.6 

2l.lt6 

-12i.^  92 

-101..  82 

3.  033 

.920 

1.611 

91*1.. 

•  86  Ci* 

7^  7 

20.61. 

0  70 

7 

1611 
* 

.8870 

1.71.3.  3 

20.23 

- 11 8^  7  3 

'□6*77 
-98.37 

7  nQ7 

*  907 
* 

1.613 

Q1  Q 

1 0  b  • 

.8938 

1.58 2  .  8 

19.63 

- 1 1 5 • 70 

- 95 • 15 

3.127 

•  9  0  2 

1.615 

ant 

1  0  8  a 

.9007 

l»l»21.^ 

19.05 

-112.63 

-91.92 

3.  158 

.  69  S 

AQ7 

^ft 

110. 

.  9078 

1.261..  3 

t3.ii7 

-109. 56 

-68.66 

3.137 

0  6  9  5 

1.520 

879. 

112. 

.  9150 

1. 11 1  •  1. 

17.91 

-105^  1.8 

-3  5  . 1. 3 

3.217 

.  892 

1.621* 

365  . 

1 1 1** 

.  9221* 

396  2.7 

17.37 

- 1 0  3  •  1.0 

116. 

.9299 

3618.3 

16.83 

-100. 31 

-78.92 

3.271. 

.839 

1.633 

837. 

118. 

.9376 

3673.0 

16.31 

-97.21 

-75.55 

3.302 

.  688 

1.638 

821*. 

120* 

.  9'*  55 

3  51. 1  •  7 

15.60 

-91.  •  11 

-72.37 

3.329 

.8  85 

1  •  61*2 

810. 

122. 

.9536 

3i*09^  3 

15.31 

-91«  01 

-69. 08 

3.355 

.38  3 

1 .  61*  5 

797  . 

•  9619 

326  0.5 

11..  6  3 

-87. 90 

-65. 78 

3.363 

•  877 

1.  51.5 

765. 

126. 

•  97  0  3 

3155  •  0 

11.  •  37 

-3l*.  81 

-62.  1.9 

3  •  1.1 0 

.655 

1  •  61.3 

771* , 

123  1 

.9790 

30  32.6 

13.93 

-81.72 

-59.21 

3.  1.35 

.81.7 

1.632 

751*  . 

130. 

.98  61 

2910 • 3 

13.58 

-78. 70 

-55. 97 

3  . 1.5  0 

.  81*  8 

1.653 

75  3. 

132. 

.9971* 

2792^6 

13.17 

-75.60 

-52.56 

3  .  1*86 

.61*7 

1.  66  3 

71.  0  . 

1 .  0  0  69 

2635.2 

12.78 

-72.1.8 

-1.9.  32 

3.  511 

•  81*5 

1.671 

729. 

136. 

1.0167 

2569.6 

12.1.0 

-69.36 

-1.5.97 

3.536 

.  81.2 

1.663 

717. 

138. 

1.0268 

21.67.6 

12.01 

-66.21 

-1.2.60 

3.560 

.  639 

1.569 

705. 

I'.O. 

1.0372 

2361*. 2 

11.53 

-53.07 

-39.22 

3.585 

.331* 

1.  69  6 

693. 

11.2. 

1.01.60 

2261..  1 

11.25 

-59.92 

-35. 81 

3.509 

.630 

1.  702 

681. 

1.0590 

2161.. 6 

10.69 

-55. 78 

-32.  1.3 

3.532 

.  626 

1.710 

569. 

lUb. 

1  •O  705 

2071*. 9 

10.53 

-53. 61 

-28.99 

3.  556 

•  622 

1.  716 

658. 

1>.8. 

1.0823 

1936.3 

10.  18 

-50.  1.1. 

-25.56 

3.630 

.816 

1.  723 

61.7. 

ISO. 

1.09<.5 

1901.7 

9.85 

-1.7.28 

-22.10 

3.703 

.  811. 

1.731 

636. 

152. 

1.10  71 

1620.1. 

9.52 

-1.1..  10 

-13. 63 

3.  726 

■  8 11 

1.737 

625. 

IS".. 

1.120  3 

171.0.7 

9.19 

-1.0.90 

-15.13 

3.71.9 

.806 

1.  71.5 

513. 

156. 

1.1337 

1666.9 

8.87 

-37.71 

-11.51. 

3.771 

.305 

1.752 

602. 

158. 

1. 11.77 

1669.6 

8.57 

-31.. 51 

-6.11 

3.  791. 

.  602 

1.763 

591. 

160. 

1.1622 

1516.1. 

3.27 

-31.25 

-1..62 

3.615 

.805 

1.779 

579. 

165. 

1.2007 

1351.. 5 

7.57 

-23.12 

1..50 

3.872 

.  820 

1.825 

51.9. 

170. 

1.21.29 

1209.2 

6.91 

-11.. 66 

13.71 

3.927 

.  820 

1.  855 

523. 

175. 

1.2691 

1030.3 

6.29 

-6.61 

23.01. 

3.  981 

.811 

1.876 

500. 

180. 

1.3398 

963. S 

5.72 

1.61. 

32.1.6 

i<.D3it 

.  799 

1.  891 

1*79. 

185. 

1.3952 

875.8 

5.21 

9.85 

1.1.91. 

1..O66 

.787 

1.901 

1*60. 

190. 

1.1.556 

798.7 

I..73 

17.99 

51.1.6 

I.. 137 

.776 

1.901* 

1.1.3. 

195. 

1.5208 

736.9 

1..30 

26.  00 

60.96 

1..I86 

.766 

1.900 

1*27. 

200. 

1.5906 

688.9 

3.92 

33.87 

70.1.5 

1..231. 

.759 

1.  339 

1*11*. 

210. 

1.71.27 

627.9 

3.23 

1.9.06 

89. 11. 

l».  325 

.71*8 

1.639 

393. 

220. 

1.90  68 

602.1 

2.78 

53.37 

107.23 

1..1.09 

.71.1 

1.759 

379. 

230. 

2.0775 

599.7 

2.1.0 

76.71. 

121.. 52 

1..1.65 

.737 

1.690 

371. 

21)0. 

2.2S09 

612.5 

2.10 

39.25 

11.1.03 

1..557 

.731* 

1.611 

367. 

250. 

2.1.236 

636.6 

1.87 

100.97 

156.71 

1..621 

.729 

1.533 

366. 

260. 

2.591.0 

667.0 

1.66 

111.99 

171.66 

1..679 

.723 

1.1*60 

367. 

270. 

2.7616 

700.3 

1.52 

122.1.1 

185.93 

1..733 

.715 

1.395 

370. 

280. 

2.9256 

735.1 

1.39 

132. 30 

199.59 

1..763 

.707 

1.  336 

373. 

290. 

3.0  366 

772.5 

1.28 

11.1.71. 

212.73 

i>.e29 

.597 

1.265 

377. 

300. 

3.21.1.1 

808.7 

1.19 

150.78 

225.39 

I..872 

.588 

1.21*0 

382. 
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TABLE  Via.   THERHObYNAMIC  PROPERTIES  OF  OXYGEN 


2<>0.   BAR  ISOBAR 


TEMPERATURE 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
BAR-Cm3/g  9AR/K 


INTERNAL 

ENERGY 
J/G 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp  VELOCITY 
OF  SOUND 
J/G-K  M/S 


57.067 

.7569 

9561.6 

39.88 

-192. 20 

-17I..03 

2.117 

1.111 

1,555 

1193. 

58. 

.7591 

9'>56.5 

39.27 

-190.71 

-172.1.9 

2.1'.!. 

1.108 

1.653 

1188, 

60. 

.7639 

9232.2 

38.03 

-167.52 

-169.19 

2.200 

1.101 

1.51.9 

1176, 

62. 

.7687 

9009. <i 

36.86 

-181.. 31. 

-165.89 

2.25'. 

1.093 

1.51.6 

1165, 

6<>. 

.7736 

8788.0 

35.77 

-131.17 

-162.61 

2.306 

1.035 

1.  61.3 

1153, 

66. 

.778<t 

8568.1 

31..73 

-178.01 

-159.32 

2.357 

1.077 

1.639 

111.2. 

66. 

.783<t 

83<>9.6 

33.73 

-171.. 85 

-156.05 

2.1.06 

1.  (168 

1.536 

1131, 

70, 

.788'* 

8132. 7 

32.79 

-171. 70 

-152.78 

2  •  1*5  3 

1 .  0  58 

1,63  3 

1120, 

72. 

.793<» 

7917.3 

31.87 

-168.56 

-11.9.51 

2.1.99 

1.  01.9 

1,631 

1109, 

7(>. 

.7985 

7703.8 

31.00 

-155. 1.2 

-l'»6.25 

2.51.1. 

1.039 

1.  628 

1098, 

Tb. 

.8037 

7',92.1 

30.15 

-162.29 

-l'.3.00 

2.567 

1.030 

1,625 

1087, 

7S. 

.8089 

7282.1. 

29.33 

-159. 17 

-139.75 

2.629 

1.020 

1.623 

1076, 

80. 

.81't2 

707'.. 9 

28.53 

-156. 05 

-135.51 

2.670 

1.010 

1.520 

1365, 

82. 

.8196 

6  86  9.8 

27.76 

-152.91. 

-133.27 

2.710 

1.000 

1,516 

1051., 

Sit. 

.8251 

6667.1 

27.01 

-l'.9.8i. 

-130.01. 

2.  71.9 

.990 

1,  515 

101.3. 

86. 

.8306 

6't67.1 

26.27 

-l'.6.7i. 

-126.80 

2.  787 

.  981 

1.511. 

1032, 

88. 

.8363 

6270.0 

25.55 

-l'.3.55 

-123.58 

2.  625 

.971 

1,512 

1020. 

90. 

.  8'>20 

6075.8 

21.. 85 

-I'.O.  55 

-120.35 

2  •  651 

.  962 

1,  611 

1009, 

9Z. 

.8if79 

588'.. 8 

21..17 

-137.1.8 

-117.13 

2.  896 

.  953 

1,509 

997, 

94. 

.8538 

5697.1 

23.1.9 

-13"..  1.1 

-113.92 

2.931 

.91.1. 

1,608 

985, 

96. 

.8599 

5512.8 

22.81. 

-131.  S". 

-110.70 

2.  955 

.935 

1,503 

973, 

98. 

.8661 

5332.2 

22.19 

-128.27 

-107,1.6 

2.996 

.  928 

1.  507 

961, 

100. 

5155. 3 

21.56 

-125. 21 

-10".. 27 

3.030 

.92; 

1.508 

91.8, 

102. 

.8788 

1.982.3 

20.91. 

-122.  1<. 

-101. 05 

3.  062 

.915 

1.606 

935. 

10<t. 

.885') 

'.813.2 

20.33 

-119.08 

-97. e". 

3.093 

.909 

1,  509 

923. 

106. 

.8921 

<.6'.8.3 

19.71. 

-116.02 

-91.. 61 

3.121. 

.901. 

1.511 

910, 

108. 

.8989 

i.<.87.'. 

19.15 

-112.95 

-91.39 

3.151. 

.900 

1.  613 

897, 

110. 

.9059 

'.330  .  8 

18.58 

-109.90 

-88. lb 

3.  181. 

.  897 

1.616 

881., 

112. 

.9130 

'.178.'. 

18.02 

-105.8'. 

-6".. 92 

3.213 

.  891. 

1.620 

870, 

11<|. 

.9203 

1.030.2 

17.1.8 

-103.77 

-81.66 

3.21.2 

.892 

1.  521. 

656. 

116. 

.9277 

3886.2 

16.91. 

-100.69 

-76. ".a 

3.270 

.  891 

1.528 

81.3, 

118. 

.9353 

3?'.6.3 

15.1.2 

-97.61 

-75.17 

3.298 

.  690 

1.633 

829, 

120. 

..9<»30 

3610. <. 

15.92 

-9'.. 53 

-71.90 

3.  325 

,668 

1.637 

816. 

122. 

.9510 

31.78. <» 

15.1.3 

-91.'.'. 

-58.62 

3.  352 

.  685 

1,  51.0 

80  3, 

12't. 

.9591 

33<»9.9 

11.. 95 

-88. 35 

-65.33 

3.379 

.879 

1,  5'.0 

791, 

126. 

.9671. 

3221.. 9 

11.. '.9 

-85.27 

-62.05 

3.1.05 

.  856 

1.535 

780, 

128. 

.9759 

3102.8 

1'..05 

-82.21 

-58.79 

3,1.31 

.  8'.9 

1.  52'. 

771, 

130. 

•  9d'»8 

2981.5 

13.71 

-79. 21 

-55.57 

3.  '.56 

.  65  D 

1,  51.5 

750 , 

132. 

.9939 

266<..0 

13.  30 

-76. 13 

-52.28 

3.1.81 

.  ai.? 

1.  653 

71.7, 

13'>. 

1.0032 

2755.9 

12.91 

-73. 03 

-'.8.95 

3,505 

.  81.5 

1.  551 

735, 

136. 

1.0127 

261.1.'. 

12.53 

-69.93 

-'.5.63 

3.531 

.  6'.'. 

1.573 

721., 

138. 

1.0226 

2539.5 

12.15 

-66.61 

-1.2.27 

3.555 

,  8>tO 

1.  579 

712, 

ika. 

1.0323 

2'.36.  2 

11.77 

-53.70 

-38.91 

3.579 

,  835 

1.  565 

701. 

I<t2. 

1.01.33 

2336. <« 

11.39 

-50.57 

-35.53 

3.603 

.832 

1.  590 

689, 

lifi>. 

1.0539 

2237.2 

11.03 

-57.1.5 

-32.17 

3.527 

,  827 

1.597 

677, 

I<t6. 

1.0651 

21'.7.  5 

10.58 

-5'..  32 

-26.76 

3.660 

,  323 

1.702 

655, 

1<>8. 

1.0766 

2059.0 

10.33 

-51. 16 

-25.35 

3.671. 

,619 

1.706 

555, 

150. 

1.0883 

1971.. 6 

10.00 

-1.8.  0'. 

-21.92 

3.597 

.  815 

1.  715 

61.5, 

152. 

1.1005 

1893.3 

9.67 

-'.'..  90 

-18.1.9 

3.719 

.612 

1.  722 

531., 

15lt. 

1.1132 

1813.'. 

9.35 

-'♦1.7". 

-15.02 

3.  71.2 

,  80  j 

1.  729 

523, 

156. 

1.1262 

1739.2 

9.0'. 

-33.56 

-11.55 

3.76'. 

.  606 

1.  735 

512, 

158. 

1.1397 

1662.0 

8.73 

-35. ".2 

-8.07 

3.  787 

,603 

1.  7'.5 

501, 

160. 

1.1535 

1588.1. 

6.1*3 

-32.20 

-'..51 

3.809 

.605 

1.  760 

589, 

165. 

1.190<t 

l'<26.a 

7.73 

-21.. 17 

'..'.0 

3.85<. 

.821 

1.  902 

559, 

170. 

1.2306 

1279. 8 

7.08 

-16.05 

13. '.6 

3.918 

,620 

1.830 

531.. 

175. 

1.27'.'. 

ll'.9.5 

6. 1.7 

-7.90 

22.68 

3.971 

,611 

1.  81.7 

511, 

180. 

1.3221 

1035.5 

5.91 

.21 

31.91. 

'..02'. 

,799 

1.  859 

'.91. 

185. 

l.37'»l 

9'»0.2 

5.39 

8.28 

'.1.26 

"..075 

,767 

1.867 

'.72. 

190. 

l.>>305 

859.9 

<..92 

16.  27 

50.61 

1..  125 

,776 

1.859 

'.55. 

195. 

1.'.912 

79"..  5 

'..'.9 

2'.. 15 

59.95 

1..173 

.757 

1.  655 

'.'.0  . 

20J. 

1.5560 

7'.2.8 

'..10 

31.91 

59.25 

1..  220 

,  759 

1.855 

'.25. 

ZIO.. 

1.6972 

67'..  0 

3.1.5 

1.6.92 

87.55 

1..  310 

,  7'.8 

1.  615 

'.0'.. 

220. 

1.8500 

6'.0.6 

2.93 

61.  1<. 

105.51. 

1..  393 

,7'.2 

1.75'. 

399. 

230. 

2.0097 

632.2 

2.51. 

■    71.. 1.9 

122. 72 

'..'.70 

,  738 

1.693 

330, 

2.1726 

6'.0.0 

2.23 

87.  a<t 

139.18 

'..51.0 

,735 

1,611 

375, 

25J. 

2.3  362 

650.3 

1.98 

93.83 

15'.. 90 

1..  50'. 

,730 

1,538 

373. 

260. 

2. '.983 

687.  7 

1.77 

109.95 

159.91 

"..663 

.725 

1.'.69 

373. 

270. 

2.5561 

716.9 

1.61 

120. ".8 

161.. 27 

1..717 

.  717 

1.  1.01. 

375, 

28D. 

2.8150 

753.1 

1.1.7 

130. -.7 

196.03 

■..757 

.709 

1.31.6 

378, 

290. 

2.9691 

788.2 

1.35 

I'.O.  01 

211.27 

1..  613 

,70C 

1.291. 

362, 

300. 

3.1201 

823.1. 

1.25 

l'.9.15 

22'.. 03 

'..657 

,590 

1.21.9 

366. 

TWO-PHASE  BOUNDARY 
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TABLE   Via.   THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


250.    BAR  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM 
DERIVATIVE 
K  Cm3/G  BAR-Cm3/g 


.7565 

9596,9 

53. 

.7585 

9504.6 

6D. 

.7633 

9261.1 

62. 

.7661 

9059.1 

et. 

.7729 

8838.5 

66. 

.7777 

8619.3 

69. 

.7927 

840 1 • 6 

70. 

.7876 

6185.4 

72. 

.7926 

7970.8 

7t. 

.7977 

7758. 0 

76. 

.8028 

7547.1 

7S. 

.6080 

7338.2 

aa. 

.8133 

7131.4 

82. 

.8166 

6927. 0 

8lt. 

.8241 

6725.1 

SB. 

.8296 

6525.8 

88. 

.8352 

6329.3 

90. 

.8409 

6135.8 

92. 

.8467 

5945.5 

9it. 

.8526 

5756.4 

96. 

.8586 

5574.8 

98. 

.8647 

5394.8 

100. 

.8709 

5218.6 

102. 

.8773 

5046.1 

10 1». 

.8638 

4877.7 

106. 

.8904 

4713.2 

108. 

.  8971 

4552.9 

110. 

.9040 

4396.8 

112. 

.9110 

4244. 9 

114. 

.9182 

4097.1 

116. 

.9255 

3953.6 

118. 

.9330 

3814.1 

120. 

.  9406 

3678.5 

122. 

.9484 

3546.6 

IZ't. 

.9564 

3418.6 

126. 

.9645 

3294.0 

128. 

.9729 

3172. 3 

130. 

.9816 

3052.0 

132. 

.9905 

2934. 7 

134. 

.  9996 

2827. 8 

136. 

1.0089 

2712.5 

138. 

1.0186 

2610 . 9 

140. 

1.0285 

2507.5 

142. 

1.0387 

240  7. 8 

144. 

1.0490 

2308.9 

146. 

1.0599 

2219.3 

148. 

1.0710 

2130.9 

150. 

1.0825 

2046.6 

152. 

1.0943 

1965.2 

154. 

1.1066 

1885.2 

156. 

1.1191 

1810.5 

158. 

1.1321 

1733.4 

160. 

1.1454 

1659.6 

165. 

1.1808 

1496.6 

170. 

1.2192 

1349.5 

175. 

1.2608 

1217.9 

180. 

1.3059 

1102.0 

185. 

1.3549 

1004.3 

190. 

1.4078 

921.1 

195. 

1.4647 

852.5 

200. 

1.5252 

797.3 

210. 

1.6569 

721.3 

220. 

1.7996 

660.7 

230. 

1.9493 

666.6 

240. 

2.1030 

669.4 

250. 

2.2578 

685.7 

260. 

2.4121 

710.1 

270. 

2.5646 

738.9 

280. 

2.7147 

771.4 

290. 

2.8  624 

805.1 

300. 

3.0072 

639.3 

ISOCHGRE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/G 

39.88  -192.14  -173.23 

39.35  -190.83  -171.87 
38.11  -167.65  -168.57 

36.94  -164.46  -165.28 
35.65  -181.31  -161.99 

34.61  -178.15  -156.71 

33.81  -175.00  -155.43 
32.67  -171.86  -152.17 

31.95  -158.72  -148.90 

31.08  -165.59  -145.65 
30.23  -162.47  -142.39 

29.41  -159.35  -139.15 

28.62  -156.24  -135.91 

27.84  -153.14  -132.67 

27.09  -150.04  -129.44 

26.36  -146.95  -126.21 

25.64  -143.87  -122.99 
24.94  -11.0.79  -119.77 

24.25  -137,72  -115.56 
23.56  -134.66  -113,34 
22.93  -131.60  -110.13 
22.28  -128,54  -106,92 

21.65  -125,49  -103.71 

21.04  -122.44  -100.50 
20,43  -119,39  -97,29 
19,84  -115,34  -94,06 

19.26  -113,29  -90,86 
16,69  -110.24  -67,64 
18,13  -107.19  -84.41 
17.59  -104.13  -81.18 

17.05  -101,07  -77.93 
15.54  -98.01  -74.66 
16.03  -94.94  -71.42 

15.54  -91.66  -58.15 

15.07  -88.79  -54.86 

14.61  -65.73  -51.61 

14.17  -32.68  -58.35 

13.83  -79.70  -55.16 

13.42  -76.54  -51.68 
13.03  -73.55  -48.57 
12.65  -70.50  -45,27 
12.28  -57.40  -41.93 
11.91  -64.30  -38.59 

11.53  -61.20  -35.23 

11.17  -56.12  -31.89 

10.82  -55.01  -28.51 
10.46  -51.90  -25.12 
10.15  -46.79  -21.73 

9.83  -45,67  -18.32 

9.61  -42.514  -14.86 

9.20  -39.42  -11.44 

8.69  -35.29  -7.99 

8.60  -33.11  -4.47 

7.90  -25.16  4.34 

7.25  -17.15  13.32 

6.65  -9.13  22.39 

6.08  -1,14  31.51 
5.57  5.81  40.68 
5.10  14.68  49.87 
4.67  22.44  59.06 
4.28  30.08  68.21 

3.61  44.92  66.34 

3.09  59.03  104.02 

2.67  72.35  121.09 

2.35  84.92  137.49 

2.09  96.77  153.22 

1.87  107.98  166.28 

1.70  118.60  182.71 
1.55  128.69  196.56 
1.43  138.33  209.69 
1.32  147.55  222.73 


ENTROPY  C\j  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G-K 

J/G-K 

M/S 

2.118 

1.112 

1,  65^ 

1195. 

2.  142 

1.109 

1.653 

1190. 

2.198 

1.  102 

1 .  649 

1178. 

2,252 

1,  094 

1,  645 

1167. 

2,  304 

1,  085 

1,642 

1156. 

2.  355 

1.078 

1.639 

1145. 

2.403 

1.069 

1,  536 

1134. 

2.451 

1.06. 

1,633 

1123. 

2.497 

1.  050 

1,630 

1112. 

2.541 

1.041 

1,  527 

1101. 

2.585 

1.031 

1.  624 

1  093. 

2,  627 

1.021 

1.  o21 

1079. 

2,  558 

1.011 

1.519 

1058. 

2.708 

1.001 

1.616 

1057. 

2,  747 

,  992 

1.614 

1046. 

2.  785 

,962 

1.  612 

1035. 

2.822 

,  973 

1.  610 

1024. 

2.856 

,963 

1.  bOe 

1012. 

2.693 

,954 

1.607 

1001. 

2 ,  928 

,946 

1.606 

989. 

2.962 

.  9  3« 

1.  605 

977. 

2.  995 

.930 

1.604 

965. 

3.027 

.  923 

1.604 

952. 

3,059 

.  916 

1,605 

940. 

3.090 

.  911 

1,605 

927. 

3,121 

.906 

1,  607 

915. 

3.  151 

.902 

1.610 

901. 

3,  160 

,695 

1,512 

668. 

3.209 

.696 

1.615 

675. 

3.  236 

.694 

1,620 

861. 

3.256 

.  893 

1.  524 

646. 

3.294 

.  892 

1,628 

635. 

3.  321 

,  890 

1,632 

821. 

3,  348 

,667 

1,  634 

809. 

3.375 

,681 

1.  634 

797. 

3,401 

.  870 

1.  630 

786, 

3,427 

,650 

1.617 

777. 

3.  452 

,652 

1.537 

755. 

3.477 

.  850 

1.  645 

754. 

3.501 

.  84' 

1.652 

7'.2. 

3.525 

.  845 

1.  553 

731 . 

3.55  0 

.642 

1.669 

720. 

3.  574 

.836 

1,675 

7  0  8, 

3.596 

.833 

1,679 

597. 

3,621 

.829 

1,666 

585. 

3,  645 

.  825 

1,  689 

574. 

3.666 

.621 

1,  695 

553. 

3.591 

.617 

1,  701 

653. 

3,713 

.813 

1,706 

542. 

3,736 

.810 

1,714 

632. 

3.756 

.607 

1,720 

621. 

3.  780 

.  804 

1,726 

610, 

3.602 

.607 

1,  742 

596, 

3.855 

.822 

1,760 

559, 

3.910 

.821 

1.807 

545, 

3.963 

.812 

1.621 

523, 

4.014 

.800 

1,  630 

502. 

4.054 

.799 

1,  835 

484. 

4.  113 

.775 

1.  636 

467. 

4.161 

.767 

1.  835 

452. 

4,207 

.759 

1.  626 

436. 

4,296 

.749 

1.  791 

415. 

4,376 

.742 

1.739 

399. 

4,454 

.  738 

1.675 

389. 

4.624 

.735 

1.509 

383. 

4.588 

'.732 

1.541 

380. 

4.647 

.726 

1.474 

360. 

4.701 

.719 

1.  413 

361. 

4.  752 

.711 

1.355 

363. 

4.799 

.702 

1.  303 

387. 

4.  642 

.593 

1.  258 

390. 

TMO-PHASE  aOUNOARV 


80 


TABLE  Via.  THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


260.   BAR' ISOBAR 


TEMPERATURE      VOLUME  ISOTHERM 
DERIVATIVE 
K  Cm3/g  BAR-Cm3/g 


5  7«  28  9 

.  7  562 

9632.2 

58* 

.  75 79 

9552.6 

60* 

«  7626 

9329.9 

62  • 

•  767** 

9106.6 

.  7722 

....  tt 

«  a* 

d6« 

*7dl9 

8^53  *il 

70. 

.7869 

8237.9 

72. 

.7918 

302'.. 1 

76« 

.8020 

760l'8 

7B« 

7393.6 

80  • 

7187.6 

62* 

•  81 77 

_  * 

86a 

*8265 

656^* 1 

86* 

.  6  3'»1 

6333.3 

90. 

.8397 

6195.5 

92* 

.84.55 

6005.8 

9km 

.  3  513 

5  31 9  .  *» 

96» 

.8573 

98* 

.  8633 

5*.5  7  •  1 

10  0* 

.  8  695 

52  61.'* 

10  2* 

.  8758 

5109.5 

1 0 't* 

.8622 

'.9'*  1 .  6 

106  • 

.8867 

'*777.  7 

.  8954* 

110. 

.9022 

'(1.62.3 

112. 

.9091 

'•310.6 

1  1  4* 

.  9161 

'.163.5 

116« 

.9233 

1.  Q  2  0  .  3 

1 1  d  « 

.9307 

3381.2 

120  • 

.  9  362 

371*6.  0 

122* 

.  9'.  59 

36 1 1*  .  7 

124« 

.9537 

31.8 6 .  9 

126* 

.9617 

3362.5 

12  8* 

130. 

.9785 

3121.8 

132. 

.9672 

300<«.7 

136* 

136. 

mo. 

1.02<>3 

1*1^* 

1  oi^^ls 

2360  0 

1^6. 

1.05^9 

2290  .1* 

1<.9. 

1.0658 

2201.9 

150. 

1.3769 

2117.7 

152. 

1.0883 

2036.1* 

ISh. 

1.1002 

1956.1 

156. 

1.112'. 

1360.8 

156. 

1.12ii9 

180'*.  0 

160. 

1.1377 

1729.9 

165. 

1.1717 

1566.1. 

170. 

1.2085 

11.13.3 

175. 

1.21.82 

1265.6 

180. 

1.2911 

1166.1 

195. 

1.3375 

1066.2 

193. 

1.3673 

932.3 

195. 

l.'t<>Q7 

910.7 

200. 

l.'»975 

852.1. 

210. 

1.6203 

769.5 

220. 

1. 751.5 

722.2 

230. 

1.8953 

702.6 

2<t0. 

2.Q1.03 

700  .5 

250. 

2,1672 

712.8 

269. 

2.331.1 

731*. 0 

270. 

2.1.797 

76  0.3 

280. 

2.6235 

790.9 

290. 

2.7652 

823.2 

300. 

2.90<«2 

656.3 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/6  J/G 

39.89  -192.09  -172.1*3 

39.1*3  -190.96  -171.25 

36.19  -187.76  -167.95 

37.02  -18<t.61  -161*. 66 
35.93  -181.1*5  -161.37 
31*. 89  -176.29  -153.09 
33.89  -175.  15  -151*. 82 
32.9"*  -172.01  -151.55 

32.03  -168.66  -l'*6.29 

31.15  -165.75  -11.5.01. 
30.31  -162.61*  -11*1.79 
29.1*9  -159.53  -136. 5h 
28.70  -156.1*3  -135.31 

27.92  -153.33  -132.07 

27.17  -150.25  -126.85 

26.1*1*  -11*7.17  -125.62 

25.72  -11*1.. 09  -122.1.0 

25.03  -11.1.02  -119.19 

21*. 31*  -137.96  -115.96 

23.67  -131*. 90  -112.77 

23.02  -131.35  -109.56 

22.36  -128.61  -106.36 

21.75  -125.76  -103.15 

21.13  -122.72  -99.95 

20.53  -119.58  -95.75 

19.91*  -116.55  -93.51. 

19.36  -113.61  -90.33 

18.79  -110.57  -87.12 

16.21.  -107.53  -63.90 

17.69  -101.. 1.9  -60.67 

17.16  -101.1*1*  -rr.LJ 
16.65  -98.39  -71.. 19 

16.15  -95.33  -70.91. 

15.56  -92.28  -57.58 
15.19  -89.22  -51*. 1.2 
11*. 73  -85.17  -61.17 
11**29  -83.11.  -57.92 
13.96  -30.  19  -5'.. 75 
13.55  -77.  15  -51.1.8 

13.16  -7'.. 08  -".8.16 
12.79  -71.0't  -1.1.. 90 
12.1*1  -57.96  -1.1.58 
12.011  -61*. 89  -36.26 

11.57  -61.31  -31.. 92 
11.31  -58.75  -31.60 
10.95  -55.57  -29. 2^ 
10.52  -52.  56  -21.. 87 
10.29  -1*9.50  -21.50 

9.97  -1*5.1.1  -18.12 

9.66  -1.3.31  -11.. 71 

9.35  -1*0.22  -11.30 

9.05  -37.13  -7.86 
6.75  -33.96  -it.i.0 

6.06  -26.  11.  1..33 
7.1*2  -18.22  13.20 
6.61  -10.29  22.16 
6.25  -2.1.1  31.1  = 
5.71*  6, 1*3  1*0.20 
5.27  13.18  1.9.25 
l..8lt  20.61.  58. 3G 
i..'.5  28.  37  67.31 
3.77  1*3.01.  65.19 
3.23  57.05  102.67 

2.81  70.33  119.61 

2.1*7  62.89  135.91. 

2.20  91*. 79  151.55 

1.97  105.07  166.75 

1.79  116.  77  161.21. 

1.63  125.95  195.17 

1.50  135.56  208.67 

1.39  11*5.  98  221.1.9 


ENTROPY  Cy  Cp  VELOCITY 

OF  SOUND 


J/6-K 

J/G-K 

J/G-K 

M/S 

2.119 

1.113 

1.  651* 

1197. 

2.11.0 

1.  110 

1.  652 

1192. 

2.  195 

1.103 

1.61.9 

1181. 

2.  21*9 

1.  095 

1.51.5 

1170. 

2.  302 

1.0  67 

1.  51*1 

1156. 

2.  352 

1.07  9 

1.636 

111.7. 

2. 1.01 

1.070 

1.635 

1137. 

2.  1.1*8 

1.  061 

1.  532 

1126. 

2.  1.91. 

1.  051 

1.529 

1115. 

2.539 

1.  01.2 

1.  525 

1101*. 

2.582 

1.032 

1.  623 

1  093. 

2.621. 

1.022 

1.520 

1082. 

2.  565 

1.012 

1.617 

1072. 

2.  705 

1.003 

1.615 

1051. 

2.7^1. 

.99  3 

1.612 

1  01.9. 

2.782 

.98  3 

1.  610 

1  333. 

2.619 

.971. 

1.60  8 

1027. 

2.  855 

.  955 

1.606 

1316. 

2.890 

.956 

1.605 

1301.. 

2.925 

.91.7 

1.  603 

992. 

2.959 

.939 

1.602 

981. 

2.992 

.931 

1.602 

969. 

3.  G21. 

.921. 

1.  602 

957. 

3.  056 

.918 

1.602 

9U1.. 

3.097 

.  91: 

1.5  03 

932. 

3.  117 

.908 

1.  601. 

919. 

3  . 1 1.  7 

.903 

1.60  5 

906 . 

3.177 

.  900 

1.639 

893. 

3.20  5 

.  899 

1.  612 

9  9  3  . 

3.231. 

.  696 

1.515 

855. 

3.263 

.895 

1.619 

953. 

3.  290 

,  693 

1.  623 

31.3. 

3.318 

.892 

1.527 

827. 

3.  31*5 

.  666 

1.629 

811.. 

3.371 

.662 

1.  629 

802. 

3.  397 

.871 

1.623 

791. 

3.  '.23 

.852 

1.611 

78  3. 

3  . 1.1*7 

.653 

1.630 

772. 

3 .  1*72 

.  851 

1.  637 

750  . 

3.1+97 

.  81.9 

1.  61.3 

71.9. 

3.521 

.  61.5 

1.653 

737. 

3.61.5 

.91.3 

1.660 

727. 

3.569 

.839 

1.565 

715. 

3.  593 

.835 

1.  669 

7  0'.. 

3.616 

.830 

1.  675 

593 . 

3.539 

.826 

1.678 

692. 

3.662 

.822 

1.683 

671 . 

3.685 

.  61  *^ 

1.  688 

651 . 

3.707 

.911+ 

1.593 

6  5  1  a 

3.730 

.811 

1.  700 

61.0. 

3.  752 

.80? 

1.  705 

633  . 

3.773 

.  805 

1.713 

519. 

3.  795 

.80  8 

1.725 

538. 

3.  81.9 

.623 

1.  761 

579. 

3.  902 

.622 

1.  785 

555. 

3.  951. 

.  813 

1.  797 

533. 

1..  005 

.9  01 

1.  805 

513. 

1*.  051. 

.768 

1.908 

1.95. 

1..  103 

.777 

1.810 

1.79. 

4.  150 

.  767 

1.907 

1.63. 

1..  195 

.751 

1.799 

1*1.9. 

•..232 

.  71.9 

1.769 

1.26. 

1..361. 

.  71.2 

1.723 

1.09. 

1..1.39 

.739 

1.655 

399  . 

■..609 

.  735 

1.505 

391. 

'♦.673 

.733 

1.  51.2 

387. 

...632 

.  729 

1.  1.79 

386. 

1..  687 

.721 

1.1.19 

367  . 

•..737 

,713 

1.  363 

389. 

i».  731. 

.705 

1.312 

392. 

1..  626 

.695 

1.  266 

395. 
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TABLE   Via.    THERMOOYNAMIC  PROPERTIES  OF  OXYGEN 


270.    BAR  ISCBAR 


MPERATURt 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cp 

WELOCITY 

Cm3/g 

OERIVATIl/E 

DERIVATI «£ 

ENERGY 

OF  SOUND 

K 

bar-cm3/g 

8AR/K 

J/G 

J/G 

J/G-K 

J/G-K 

J/G-K 

H/S 

57. 39-^ 

.7559 

9667.'. 

39.90 

-192. 03 

-171.62 

2.120 

1.113 

1.  653 

1198. 

58. 

•  7573 

960  0  • 

39.51 

"■191.  06 

-170.63 

2.137 

1.111 

1.652 

1195. 

60. 

.  762S 

9376. 

38.27 

-187.90 

-157.33 

2.193 

1.  lOt 

1.  51.8 

1183. 

62. 

.7668 

9158.0 

37.10 

-18lt.7i. 

-151.. 01. 

2.  21.7 

1.  095 

1.5'.'t 

1172. 

6't. 

.7715 

8939.9 

36.01 

-181.58 

-150.75 

2.299 

1.069 

1.61.1 

1161. 

66. 

.776h 

8721.2 

3i>.96 

-176. itU 

-157.1.7 

2.  350 

1.080 

1.  637 

1160. 

68. 

.7812 

8505.0 

33.97 

-175.30 

-15lt.20 

2.  398 

1.071 

1.631. 

1139. 

70. 

.7861 

8290.3 

33.02 

-172.16 

-150.91. 

2.1ilt6 

1.  C52 

1.631 

1128. 

72. 

.7911 

8077.2 

32.11 

-169.  01. 

-11.7.66 

2.1.92 

1.052 

1.626 

1118. 

7<t. 

.7961 

7865.8 

31.2'. 

-165.92 

-11.1..  '•S 

2.535 

1.  01.3 

1.621. 

1107. 

76. 

.ami 

7656. 3 

30.39 

-152.81 

-11.1.16 

2.560 

1.033 

1.521 

1095. 

78. 

.8C62 

7'4'*8.  8 

29.5  7 

-159. 71 

-137.91. 

2.  622 

1.  023 

1.619 

1086. 

8  0. 

72i»3.5 

28-.  78 

-156.61 

-131.. 71 

2.653 

1.  Oil. 

1.515 

1075. 

82. 

.8167 

70'.0.5 

28.01 

-153.53 

-131.1.6 

2.  7u2 

1.001. 

1.613 

106it. 

SI*. 

.aazi 

681.0.0 

27.25 

-150.1.5 

-128.25 

2.  71.1 

.  99it 

1.511 

1053. 

86. 

.3275 

66".2.l 

26.52 

-l'»7.37 

-125.03 

2.  779 

.965 

1.508 

101.2. 

88. 

.8330 

6".  1.7.  0 

25.81 

-lit It.  31 

-121.82 

2.  6lb 

.  975 

1.606 

1030. 

90. 

.8386 

625<i.  8 

25.11 

-11.1.25 

-118.51 

2.652 

.965 

1.  501. 

1019. 

92. 

.  9<<<.3 

6065.8 

2'..'t3 

-136. 19 

-115.1.0 

2.887 

.  957 

1.602 

1006. 

9i». 

.8501 

5880.0 

23.76 

-135.15 

-112.20 

2.922 

.  9itT 

1.601 

996. 

96. 

.8560 

5697.7 

23.11 

-132. 11 

-106.99 

2.956 

.  91.1 

1.600 

98i«. 

98. 

.8620 

5518.9 

22. '•7 

-129.07 

-105.7^ 

2.989 

.933 

1.599 

973. 

100. 

.  8681 

53'.3.9 

21.81. 

-126.03 

-102.60 

3.021 

.  925 

1.  599 

960. 

102. 

.87'.3 

5172.5 

21.23 

-123. 01 

-99. 1.C 

3.053 

.  920 

1.599 

91.8. 

10<». 

.8866 

5005.1 

20.62 

-119.98 

-96.20 

3,081. 

.  911. 

1.699 

936. 

10  g  . 

.8871 

'.8I.1.7 

20.03 

-116.95 

-93.00 

3.111. 

.909 

1.601 

923. 

108. 

.9936 

'.682.'. 

19.1(6 

-113.93 

-99. 30 

3  .  11.11 

.  905 

1.693 

910. 

110. 

.90  03 

"•527. 2 

18.89 

-110.90 

-86.59 

3.173 

.902 

1.605 

898. 

112. 

.90  72 

"•376.2 

18.  3i> 

-107. 87 

-83.36 

3.20  2 

.900 

1.608 

88it. 

11<». 

.91'>1 

'•229.  3 

17.80 

-10<t.  91. 

-80.16 

3.  231 

.  898 

1.611 

871. 

116. 

.9212 

"•086.5 

17.27 

-101.61 

-75.93 

3.259 

.  897 

1.  615 

653. 

113. 

.9285 

39'.7.  7 

16.  76 

-98.77 

-73.70 

3.287 

.895 

1.619 

81t5. 

120. 

.  9359 

3812.  9 

16.26 

-95.72 

-70.1.5 

3.  311. 

.  891. 

1.  622 

832. 

122. 

.9'«3>t 

3681.9 

15.77 

-92 .66 

-67.21 

3.  31.1 

.  890 

1.  621. 

619. 

1Z<». 

.9511 

355lt.'t 

15.  30 

-89.  61. 

-53. 9= 

3.367 

.  98<t 

1.523 

308. 

126. 

.9590 

31.30  .  3 

l"..  85 

-86.60 

-50.71 

3.393 

.673 

1.618 

797. 

12  S. 

.9671 

3309. 3 

11..  "tl 

-83. 59 

-57.1.6 

3.ltl8 

.  65it 

1.605 

789. 

130. 

.9755 

3190.9 

11..  0  8 

-60. 66 

-51.. 32 

3.  ••lt3 

.655 

1.623 

778. 

132. 

.98<«0 

307it.  0 

13.67 

-77.  61. 

-51.07 

3 . 1.5  9 

.653 

1.629 

766. 

13<«. 

.9  928 

2967  .1. 

13.28 

-71..  59 

-lt7.  79 

3. 1.92 

.  850 

1.635 

755. 

136. 

1.(1016 

2852.7 

12.91 

-71.57 

-1.1.. 52 

3.517 

.81.7 

1.  61.  It 

7iti>. 

138. 

1.0109 

2751.2 

12.61» 

-68.51 

-itl.22 

3.  51.1 

.  81. 1. 

1.551 

733. 

1<*0. 

1.0203 

26'.7 .  9 

12.  17 

-55.  '.7 

-37.92 

3.565 

.  8ltl 

1.656 

722. 

l'»2. 

1 .0300 

ZSitS .  5 

11.80 

-62.  -.l 

-3it.6C 

3.588 

.8  35 

1.660 

711. 

l<»<t. 

1 • Q  399 

2'.50  .t* 

1 1  •  1.5 

-59. 37 

-31.30 

3.611 

.  8  32 

1.665 

700. 

t<>6« 

1.0502 

2360.7 

11.10 

-56. 31 

-27.95 

3.631. 

.828 

1.  667 

690  . 

1<»8. 

1.0607 

2272.2 

10.75 

-53.25 

-21..  61 

3.  657 

.82  3 

1.  671 

679. 

150. 

1.0715 

218  8.1 

10  . 1.3 

-50.19 

-21.26 

3.679 

.320 

1.  675 

669. 

1S2. 

1.0627 

2106.7 

10.11 

-1.7.  13 

-17.90 

3.  702 

.815 

1.680 

659. 

ISit. 

1.09'.2 

2026,2 

9.80 

-iti..a5 

-in. 52 

3.72l» 

.  812 

1.687 

61.9. 

156. 

1.1060 

1950.1 

9.50 

-1.1.  00 

-11. Ill 

3.71.6 

.809 

1.692 

638. 

158. 

1.1180 

1873. 7 

9.20 

-37.93 

-7.75 

3.767 

.806 

1.699 

628. 

160. 

1.130<i 

1799.'. 

8.91 

-31.. 82 

-It. 29 

3.769 

.809 

1.711 

617. 

165. 

1.1632 

1635.3 

8.21 

-27.05 

It. 36 

3.  61.2 

.  821. 

1.  7ni. 

588. 

170. 

1.1985 

l'«86.  3 

7.58 

-19.22 

13.11. 

3.896 

.823 

1.  766 

565. 

175. 

1.2365 

1352. 7 

6.98 

-11.39 

22.00 

3.9lt6 

.811. 

1.  777 

5lt3. 

180. 

1.2773 

1233.6 

6.1.2 

-3.61 

30.88 

3.996 

.802 

1.782 

S2lt. 

185. 

1.321'. 

1131.8 

5.90 

It. 12 

39.80 

i..Clt5 

.789 

1.783 

506. 

190. 

1.3686 

lO'iS.'t 

5.1>3 

11.77 

1.8.72 

It.  093 

.777 

1.  78* 

489. 

195. 

1.1)190 

959.  1 

5.00 

19.33 

57.61. 

It.  139 

.768 

1.781 

It7l». 

200. 

1.'.72'. 

907.9 

1..61 

26.77 

66.52 

li.lSlt 

.760 

1.77it 

1.60. 

210. 

1.588'. 

818.6 

3.93 

1.1.28 

6't. 17 

1..  270 

.71.9 

1.  71.8 

ii37. 

220. 

1.71'.l 

76<..9 

3.38 

55.18 

101. '•6 

1..350 

.71.3 

1.708 

1.19. 

230. 

l.S<>68 

7'tO.O 

2.9it 

68.1.1 

118.27 

It. 1.25 

.739 

1.656 

i|07. 

2<»a. 

1.9838 

733.3 

2.59 

80.  96 

131.. 53 

it.it9it 

.737 

1.601 

399. 

250. 

2.1233 

7'.1.5 

2.31 

92.89 

150.22 

It. 558 

.733 

1.5<t2 

395. 

260. 

2.2633 

759.  3 

2.07 

1011.22 

165.33 

It. 518 

.729 

l.it82 

393. 

270. 

2.<»02S 

783.0 

1.88 

lilt. 99 

179.66 

It. 673 

.  723 

1.1.25 

393. 

280. 

2.51.03 

811.7 

1.71 

125.26 

193.86 

't.723 

.715 

1.  370 

391.. 

290. 

2.6763 

8'>2.3 

1.58 

135.07 

207.33 

It. 771 

.707 

1.319 

397. 

300. 

2.8098 

871.. 3 

1.<|6 

llt<>.i»5 

220.32 

1..815 

.697 

1.271. 

1.00. 
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TABLE  Via.  THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


280.   BAR  ISOBAR 


TEMPERATURE        VOLUME  ISOTHERM 


.  DERIVATIVE 

K  Cm3VG  BAR-Cm3/g 

•     57.509  .7555  9702.6 

5S.  .7567  96'>8.0 

60.  .761<t  9'<26.9 

62.  .7661  9207.1 

6't.  .7709  6986.8 

66.  .7757  8771.8 

68.  .7805  8556. 1« 

70.  .7e5'>  83'«2.'t 

72.  .7903  8130.0 
7"..  .7953  7919.'. 
76.  .8003  7710.6 

73.  .iaS't  7503.8 
BO.  .3105  7299.2 

82.  .8158  7096.8 

84.  .3211  6697.0 

86.  .3265  6699.7 

68.  .8319  6505.3 

90.  .8375  6313.8 

92.  .81.31  6125. <. 
9'..  .8'.89  59'.0.2 
96.  .85'.7  5758.5 

93.  .3606  5530.3 
100.  .8667  5'.a5.7 

102.  .3728  5235.0 

101..  .  8791  5068.1 

106.  .8655  1.905.3 

108.  .3920  '.71.6. >. 

110.  .3986  <.591.7 

112.  .9053  l.'.'tl.O 

llH.  .9122  1.29'.. 5 

116.  .jl92  1(152.1 

118.  .9263  1.013.7 

120.  .9336  3679.2 

122.  .91.10  371.8.5 
121..  .91.86  3621.3 
126.  .9561.  31.97.5 

123.  .96'.3  3375.8 
130.  .9725  3259.1. 

132.  .9009  311.2.7 
13-..  .9895  3036.2 
136.  .9982  2921.9 

133.  1.0Q73  2820.3 
11...  l.OloS  2717.1 

l■.^.  1.0260  2617  .9 

1".-..  1.  0355  2520  .1 

11.5.  1.01.55  21.30.3 

iHl.  1.0559  231.1.8 

15j.  1.0551.  2257.7 

152.  1.0772  2176.2 

15-).  1.0681.  2095.6 

156.  1.3999  2018.7 

156.  1.1115  191.2.7 

loO.  -1.1235  1858.3 

165.  1.1552  1703.5 

170.  1.1891  1553.5 

175.  1.2256  11.19.1 

180.  1.261.6  1298.7 

185.  1.3065  1195.0 

190.  1.  3513  1101.. 1. 

195.  1.3991  1Q27.5 

20j.  i. '41.9b  963.5 

210.  1.5590  863.1. 

220.  1.6775  608.7 

23J,  1.6029  778.6 

21.0.  1.9327  757.1. 

260.  2.0bS3  771.7 

26C.  2.1909  790. 0 

27o.  2.3320  e07.1 

280.  2.^51.2  633.5 

290  .  £.59'.6  662.5 

300.  2.7232  893.3 


ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/S 

39.91  -191.98  -170.82 

39.59  -191.20  -170.01 

38.35  -138.03  -166.71 

37.18  -181.. 37  -163.1.2 

36.08  -181.72  -160.13 
35. 0".  -178.56  -156.86 
31.. 05  -175.1.1.  -153.59 
33.10  -172.31  -150.32 

32.19  -159.  20  -11.7.07 
31.32  -166.08  -11.3.82 
30.1.7  -162.98  -11.0.57 
29.65  -159.89  -137.31. 
26.86  -156.30  -131.. 10 

28.09  -153.72  -130.86 
27.31.  -150.65  -127.66 
26.61  -11.7.56  -1211.1.1. 

25.89  -11.1.. 52  -121.23 

25.20  -11.1.1.7  -118.02 
21.. 51  -138.1.3  -111.. 82 

23.85  -135.39  -111.62 
23.20  -132.35  -106.1.2 
22.56  -129.33  -105.23 

21.93  -126.30  -102.01. 

21.32  -123.28  -96.61. 

20.72  -120.27  -95.65 

20.13  -117.25  -92.1.6 

19.56  -ill.. 21.  -69.26 

18.99  -111.22  -86.06 

18.1.1.  -108.  20  -82.66 

17.90  -105.  18  -79.61. 
17.38  -102.16  -76.42 

16.86  -99.11.  -73.20 
16.37  -96.11  -59.95 

15.83  -93.08  -66.73 

15.1.1  -90.05  -63.1.9 

14.96  -87.03  -60.25 

14.52  -64.03  -57.03 

14.20  -61.12  -53.99 

13.79  -78.11  -50.65 

13.40  -75.09  -47.36 

13.03  -72.08  -44.14 

12.67  -69.05  -40.94 

12.30  -66.02  -37.56 

11.94  -52.98  -34.25 
11.58  -59.97  -30.98 
11.23  -56.93  -27.65 
10.89  -53.89  -24.33 
10.55  -50.35  -21.00 
10.25  -47.63  -17.66 

9.94  -44.78  -14.30 

9.64  -41.74  -10.95 

9.35  -38.71  -7.69 
9.06  -35.62  -4.15 

8.36  -27.93  4.41 
7.73  -20.19  13.11 

7.14  -12.44  21.86 

6.58  -4.75  30.55 

6.06  2.69  39.47 

5.59  10.44  46.26 

5.15  17.90  57.06 
4.77  25.25  65.85 
4.08  39.62  63.27 

3.52  53.41  100.38 

3.07  .  56.53  117.06 
2.71  79.12  133.24 
2.41  91.07  148.69 
2.  17  102.  44  151..  01 
1.97  113.27  176.57 
1.80  123.52  192.51 
1.55  133.50  206.15 

1.53  142.96  219.21 


ENTROPY  Cv  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G-K 

J/G-K 

m/s 

2. 121 

1.114 

1.  653 

1200. 

2.135 

1.  112 

1.552 

1197. 

2.191 

1.  105 

1.  546 

1186. 

2.  245 

1.  098 

1.  544 

1174. 

2.297 

1.0  89 

1.  64  0 

1 163. 

2.  347 

1.0  61 

1.637 

1153. 

2.  396 

1.072 

1.533 

1142. 

2.  443 

1.  063 

1.  630 

1131. 

2.489 

1.  053 

1.  627 

1120. 

2.534 

1.044 

1.  62  3 

1110. 

2.677 

1.034 

1.620 

1099. 

2.619 

1.024 

1.517 

1088. 

2.660 

1.015 

1.  614 

1078. 

2.700 

1.005 

1.512 

1067. 

2.73  9 

.  995 

1.  0O9 

1056. 

2.776 

.  966 

1.606 

1  045. 

2.  613 

.9  76 

1.  60  4 

1034, 

2.849 

.967 

1.602 

1023, 

2.865 

.959 

1.500 

1011. 

2.919 

.950 

1.599 

1000. 

2.953 

.  942 

1.  597 

999. 

2.  986 

.  934 

1.595 

976. 

3.018 

.926 

1.596 

964. 

3.049 

.921 

1 .  596 

952. 

3.080 

.915 

1.  596 

940 . 

3.  Ill 

.911 

1.  596 

929. 

3 .  141 

.907 

1.  599 

915 . 

3.  170 

.904 

1.601 

902. 

3.199 

.  901 

1.  504 

989. 

3.227 

.900 

1,  50  3 

876. 

3.255 

.899 

1.611 

663. 

3.  283 

.897 

1.615 

850. 

3.310 

.695 

1.618 

837. 

3.337 

.  692 

1.619 

625. 

3.353 

.866 

1.618 

813. 

3.  389 

.675 

1.512 

90  3. 

3.414 

.855 

1,  599 

794. 

3.439 

.  657 

1,617 

784. 

3  .  464 

.954 

1,522 

773. 

3.466 

.651 

1.527 

762  . 

3.512 

.  849 

1.  635 

750. 

3.536 

.  846 

1.542 

740. 

3.560 

.  642 

1.  548 

729. 

3.  563 

.63  8 

1.  551 

718. 

3.505 

.  934 

1.  655 

707. 

3.629 

.  629 

1.  657 

597. 

3.  652 

.  825 

1.  550 

587. 

3.  674 

.  621 

1.  564 

576. 

3.  096 

.817 

1.558 

665 . 

3.716 

.814 

1.  674 

557. 

3.  740 

.810 

1.  579 

547. 

3.  751 

.80  7 

1.585 

537. 

3.783 

.610 

1.598 

625. 

3.635 

.825 

1.729 

597. 

3,887 

.824 

1.  747 

574. 

3.  93  8 

.  915 

1.758 

553. 

3.  986 

.  902 

1.752 

534. 

4.035 

.  790 

1.  761 

515. 

4.083 

.77-1 

1,760 

500. 

4.129 

.  76d 

1.  753 

485, 

4.173 

.750 

1,  751 

■.71, 

4.258 

.  74a 

1,729 

443  , 

4.338 

.743 

1.  693 

429, 

4.  m2 

.  7hO 

1.  546 

416. 

4.451 

,737 

1.  635 

■*07. 

4.545 

.  734 

1.540 

402. 

•..504 

,730 

1,  43>. 

400. 

4.559 

.  7Zt 

1,  429 

399. 

4.  710 

.717 

1,376 

-.00. 

4.758 

.709 

1,325 

402. 

4.802 

.  d99 

1.  2iO 

404. 
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TABLE   (/la.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


290.    BAR  ISOBAR 


TEMPERATURE        \/OLUME  ISOTHERM 
OERIVATIVE 
K  Cm3/G  BAR-Cm3/g 


5  7,519 

.  7552 

973  7.7 

.7561 

9695 • 5 

6  J  • 

•  7  6  0  8 

9475.1 

62a 

.  7655 

9256. 1 

,7702 

9C38. 5 

66. 

.7750 

8822.3 

.7798 

8607.5 

70  * 

■  78  '♦6 

8394 . 3 

7Zt 

.  78 95 

8182  .  6 

74. 

.  7  S'tp 

7972. 7 

-  76. 

.7995 

7  764.6 

7ft. 

•  90  '♦S 

755  8.5 

•  80  96 

7  354.6 

dl'*8 

* 

* 

.  8  ZO 1 

6953  7 

86. 

.a25<. 

6757.1 

88. 

.8309 

6563.3 

9  0  a 

• 

ft^ ' 7 

•  8hZ0 

c  r  nit* 

94  . 

•  OH  J 1 

60  0  0*1 

96. 

.  8  53^* 

5  819.  0 

* 

.  8593 

5641*3 

10  0. 

•  8  653 

5467  •  3 

10  £■ 

B  87 1** 

5297.1 

10 

•  8  776 

5130.7 

106. 

.3839 

4968.3 

108. 

.8903 

4810.0 

110. 

•  8968 

4655 • 6 

112. 

.  90  35 

4505.4 

n't. 

.9103 

4359.3 

116. 

.9172 

4217.2 

118. 

.92<t2 

4079. 1 

120  . 

•  9314 

3944. 9 

122. 

•  9387 

3814.5 

IZtt 

.9'»62 

3687.6 

126. 

.9538 

3564.1 

128. 

.9616 

3443.6 

130. 

.9697 

3327.3 

132. 

.9778 

3210  .  3 

.9863 

3104.4 

136. 

.9948 

2990 .4 

138. 

1.0037 

2888.8 

I'tO. 

1.0127 

2785.7 

l'»2. 

1. 0220 

2686.6 

1'*'*. 

1.0313 

2589.3 

146. 

l.aiil2 

2499.3 

1.0512 

2410.7 

150. 

1.0611* 

2326.7 

152. 

1.0720 

2245.1 

15t. 

1.0829 

2164.2 

156. 

1.0940 

2086.4 

158. 

1.1053 

2010.8 

160. 

1.1169 

1936.4 

165. 

1.1475 

1771. D 

170. 

1.1803 

1620.0 

175. 

1.2153 

1484.9 

180. 

1.2527 

1363.3 

18S. 

1.2928 

1257.9 

190. 

1.3354 

1165.2 

195. 

1.3808 

1085.9 

200. 

1.4287 

1019.4 

210. 

1.5323 

918.8 

220. 

1.6444 

853.4 

230. 

1.7631 

818.4 

1.SB63 

802.9 

250. 

2.0125 

603.1 

260. 

2.1400 

814.0 

270. 

2.2675 

832.3 

280. 

2.3944 

856.6 

290. 

2.5199 

883.9 

300. 

2.6435 

913.4 

ISDCHORE  INTERNAL  EMTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/G 

39.92  -191.92  -170.02 
39.67  -191.32  -159.39 
39.43  -189.15  -156.09 

37.26  -185,00  -152.80 
36.16  -181.85  -159.52 

35.12  -178.71  -156.24 

34.13  -175.59  -152.97 

33.16  -172,45  -149,71 

32.27  -159.35  -145.45 
31,39  -166,25  -143,21 
30.55  -163.15  -139.96 
29.73  -150.06  -136.73 
28.94  -155.98  -133, 5C 

28.17  -153.91  -130.28 

27.42  -150,94  -127.05 

26.59  -147.78  -123.85 

25.98  -144.73  -120.54 

25.28  -141.69  -117,43 

24.60  -138.65  -114.24 

23.93  -135,62  -111,04 
23,28  -132,60  -107,65 
22.66  -129.53  -104,66 
22.02  -126.57  -101.47 

21.41  -123.56  -93.29 

20.81  -120.55  -95.10 

20.23  -117.54  -91.91 

19.65  -114,54  -88.72 

19.09  -111.54  -65,53 

18.54  -108.53  -82.33 

19,00  -105.52  -79. IE 

17.48  -102.51  -75.91 

16.97  -99.50  -lZ.lt 

16.47  -96.46  -59.47 

15.99  -93.46  -66.24 
15.52  -90.45  -53.01 
15.07  -37.44  -59,79 
14.63  -94.46  -5b, 
14.32  -81.57  -53.45 
13.90  -79,58  -50.22 
13.51  -76.57  -46.97 
13.15  -72.59  -43.74 
12.79  -69.57  -40.46 

12.43  -66.56  -37.19 

12.07  -63.55  -33.91 

11.71  -60.55  -30.65 

11.36  -57.53  -27.34 

11.02  -54.52  -24.03 

10.59  -51.51  -20.73 

10.38  -48.50  -17.41 

10.07  -45.47  -14.07 

9.78  -42.46  -10.74 

9.49  -39.46  -7.40 

9.21  -35.40  -4.01 

8.51  -28.78  4.50 

7.87  -21.11  13.12 
7.29  -13.44  21.80 
6.73  -5.84  30.49 

5.22  1.72  39.21 
5.75  9.18  47.91 
5,32  16.56  56.60 
4.92  23.33  65.26 

4.23  38.05  62.48 
3.66  51.73  99.42 

3.20  64.84  115.97 

2.83  77.36  132.06 

2.52  89.31  147.66 
2.27  100.72  162.78 
2.05  111.61  177.36 

1.88  122.01  191.45 
1.73  131.96  205.04 
1.60  141.49  213.16 


ENTROPY  Cv  Op  UCLOCITY 

OF  SOUND 


J/G-K 

J/G-< 

J/G-K 

M/  S 

2.122 

1 

.115 

1 ,  b  5  3 

1201. 

2.132 

1 

,  114 

1.652 

1199. 

2.199 

1 

.106 

1  ■  b  4  6 

116  8. 

2 .  242 

1 

,  099 

6'*4 

117  7. 

2,294 

1 

,090 

1*  '  40 

1165. 

2,345 

1 

.082 

l'  636 

115  5. 

2,394 

1 

.073 

1,632 

1 

.064 

1,529 

1 134* 

2.487 

1.C54 

1,625 

1123. 

2,531 

1 

,045 

1,522 

1113. 

1 

.  U35 

^naf  * 

2*616 

1 

,025 

2.657 

1 

.016 

i    hi  1 
1, 

• 

1.005 

1,  olO 

,997 

^'  ^nc 

ICQ 

2.  774 

,997 

1,  505 

1049. 

2.611 

,  973 

1,602 

10  37, 

2.847 

,  969 

1,500 

10  25, 

2.892 

.96 

1.599 

1015, 

2  .  91 6 

.  951 

1,595 

13D3, 

2.950 

.943 

1.  595 

992. 

2.983 

■  935 

1.59'. 

990. 

3.015 

.929 

1,593 

96  9. 

3  ,  0  •*  5 

,923 

1,  593 

956. 

3.077 

.  917 

1.593 

944, 

3.10  9 

.913 

1,594 

932. 

3,137 

.90  j 

1.596 

919. 

3.  157 

.906 

1,598 

905. 

3.195 

.903 

1.601 

994. 

3.224 

.901 

1.604 

991. 

3.252 

.  900 

1,607 

353 . 

3.279 

,999 

1.  bll 

955 . 

3.30  7 

,997 

1,513 

342 . 

3.  333 

,  89-. 

i.bl5 

93  0. 

3.359 

,883 

1.  t>l  3 

918. 

3.  385 

,877 

1.607 

808. 

3.410 

.  959 

1.  593 

900. 

3.435 

.  958 

1.  bl  1 

790  . 

3,459 

.  356 

1.515 

779. 

3.434 

.953 

1,620 

769. 

3.508 

,35J 

1,529 

757. 

3.532 

.  647 

1,  534 

7'»7. 

3.  555 

,  843 

1,540 

735. 

3,578 

,939 

1,643 

725. 

3.501 

,835 

1,647 

715. 

3.524 

.  831 

1,  643 

704. 

3.647 

,825 

1,651 

694. 

3.  659 

.  922 

1,  653 

684. 

3.591 

.819 

1.657 

574. 

3.713 

,615 

1.662 

664. 

3.734 

.912 

1,667 

655. 

3.  755 

.909 

1,673 

645. 

3.  777 

,611 

1.685 

634. 

3.629 

,826 

1.  715 

606. 

3.  881 

,  925 

1.  730 

583. 

3.931 

,816 

1.  741 

563. 

3.930 

.803 

1,  742 

544. 

4.023 

.790 

1,  741 

526. 

4.074 

.  779 

1,739 

510. 

4.119 

.769 

1.  736 

495. 

4.153 

.75: 

1,  730 

481. 

4.247 

,  750 

1.  710 

458. 

4.  326 

.744 

1.678 

439. 

4.399 

■  740 

1.635 

425. 

4.463 

.739 

1,589 

416. 

4.532 

.735 

1.  537 

410. 

4.591 

,7  31 

1.435 

407. 

4.  545 

■  725 

1.433 

405. 

4.597 

.719 

1.  381 

406. 

4.  745 

.711 

1.  332 

407. 

4.739 

.  701 

1.287 

409. 
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TABLE   Via.   THERMODYNAMIC   PROPERTIES  OF  OXVGEN 


301).   BAR  ISOBAR 


TEMPERATURE        VOLUME  ISOTHERM 
DERIVATIVE 
K  Cm3/G  BAR-CmS/g 


q^^7* ? 

6Q  ■ 

62 

76*t9 

9304  9 

64* 

•  7696 

9086.1 

66a 

.  77^3 

68. 

.7791 

8656.5 

70. 

.7839 

6446.0 

72. 

.  7866 

8235. 0 

76» 

•  7966 

7818*4 

76« 

.80  37 

7&1 3 «  0 

60* 

.80  88 

7  409.7 

fl2« 

.  fl  139 

720  8*7 

a  8  1  91 

7010.1 

66a 

•  dS**"* 

6814.2 

S8« 

.8298 

6621. 0 

90. 

.3353 

6430. d 

92  • 

•  d't  08 

6243 . 6 

9^* 

.  6<»65 

6059*6 

96b 

.  6522 

5  879. 0 

98« 

.  8560 

570  2. 0 

100« 

•  8639 

552  8 . 5 

10  2* 

.87  00 

5  35  8  *  8 

10  (»• 

•  3761 

5192*9 

106  • 

•  8623 

5 03 1  *  0 

108. 

.8867 

4673.0 

110. 

.8951 

'♦719.1 

112* 

•  9u  17 

456  9. 3 

11  ^» 

.  90  6U 

4423 • 5 

11&« 

•  9152 

4281.8 

118* 

.  9221 

120, 

.9292 

4  010.2 

122  • 

•  936't 

3380.0 

•  9^36 

375  3.4 

126* 

■  9513 

3630*1 

128. 

.9589 

3509.9 

130. 

.9669 

3394. & 

132* 

.  9749 

327  8. 3 

IS*** 

.98  32 

3171.9 

136* 

.  9916 

305  6.4 

138* 

1 .  0  U  0  3 

2956. 7 

1^0  • 

1.  00  91 

2653.7 

l'*2  • 

1   Q 182 

2754  8 

l<*i*« 

1.02  73 

265  7*6 

1^6. 

1. 0369 

2567. 7 

Iif8« 

1.0467 

2479. 0 

150. 

1.0567 

2394.9 

152. 

1.  Jb70 

2313. 3 

ISi*. 

1.077b 

2232.  I 

156. 

1.  0881* 

2153.4 

I5d. 

l.il99<* 

2078.3 

160. 

1 .  llbb 

2U03.9 

165. 

1. 1403 

lb37. 8 

170. 

1.1719 

1685.9 

175. 

l.2u57 

1S50. J 

lt)J. 

1.2415 

1427. 4 

165. 

1.2799 

1320 . 5 

190. 

1.32U7 

1225,9 

1^5. 

1.3639 

1144. 3 

2CJ. 

l.-*u95 

1075.3 

210. 

1.5G76 

969.6 

220. 

1.6141 

699.0 

230. 

1.72bo 

659.2 

243. 

1. 4439 

639.5 

250. 

1.9643 

635,  a 

260. 

2.0861 

643  . 1 

270. 

2.2C82 

650.  7 

26J. 

2.33C2 

6tf  ti  .7 

290. 

2.1*509 

906.2 

30  J. 

2.5700 

934,4 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/G 

39.93  -191. S6  -169.22 

39.76  -191. "jS  -166.77 
38.51  -188.28  -165.1.7 

37.3<»  -185,13  -162.  16 

ib.Zlt  -131.  93  -158.  9C 

35. 2U  -176.85  -155.62 

ilt.Zi.  -175.  73  -152.  36 

33.26  -172.51  -1".9.10 

32.35  -169.51  -11.5.6'. 
31.<.7  -166. Ill  -m2,6li 
30.63  -163.32  -139.36 

29.81  -160.23  -136.12 
29.02  -157.15  -132.90 

26.25  -154.09  -129.66 
27.50  -151.03  -i.Zb.hb 

26.77  -l'.7.  98  -123.  26 

26.06  -l"t'..9^  -120.05 

25.36  -11.1.91  -116.65 
21.. 66  -136.86  -113.66 
211.02  -135.  85  -110.1.6 

23.37  -132.  61.  -107.2b 
22.  73  -129.  33  -101..  09 
22.11  -126.83  -100.91 

21.50  -123.83  -97.73 
20  .90  -120.  33  -9it.55 
20.32  -117.83  -91.36 
19.75  -llit.8it  -86. le 
19.19  -111.85  -61..99 
18.61.  -106.  85  -81.  60 
13.10  -106.35  -73. 6C 
17.56  -102.  85  -75.  1.1) 

17.07  -99.35  -72.19 
16.58  -96.35  -66.97 

16.10  -93.81.  -55.  75 

15.53  -90.8't  -62.53 

15.16  -87.35  -59.31 

11.. 71.  -31..  83  -56.  11 

11.. 1.3  -82.  00  -53.  01J 

II.. 02  -79.  03  -^9.79 

13.63  -76. Oh  -1.5.61. 

13.26  -73.  08  -1.3.33 
12.90  -70.  08  -1.0  .  0  7 
12.65  -67.59  -36. 8t 

12.19  -61..  09  -33.55 
11.81.  -61.12  -30.31, 
11.1.9  -58.  12  -27.  0  1 
11.15  -55.12  -23.72 

10.82  -52.  13  -20  .1.3 

10.51  -1.9.11.  -17.13 

10.20  -1.6.15  -13.82 
9.91  -1.3.16  -10.51 
9.62  -1.0.13  -7.20 
9.  36  -37.  11.  -3  .63 

8.66  -29.59  1..62 
8.02  -21.99  13.17 
7.1.H  -11*. -.0  21.77 
6.39  -6.87  30.37 
0.37  ,oO  39. OL 
5.90  7.99  1.7.61 
5.1.6  16.23  56.211 
5.  0  7  22.  1.8  61..  7b 

H.  37  36.56  61.79 
3.60  50.  11.  98. 60 

3.33  63.  19  111.. 99 

2.91.  75.63  130.99 

2.  63  67  .63  11.6.56 

2.37  99.05  161.66 

2.  16  109.  99  175.21. 

I.  96  120.1.5  190. 3fc 
1.80  130. '.7  203.99 

1.67  I1.U.O6  217.16 


ENTROPY  Cy  Cp  VELOCITY 

OF  SOUND 


J/&-K 

J/G-K 

J/G-K 

M/S 

2,  122 

1.  116 

1.  652 

1203, 

2.130 

1,115 

1.  652 

1201. 

2.166 

1,107 

1.  647 

1190, 

2  •  £'4  0 

1.10  3 

1.643 

1 179, 

2.292 

1.091 

1.639 

1168. 

2,342 

1.063 

1,635 

1156, 

2.391 

1.0  7'* 

1,632 

1147. 

2*438 

1.065 

1,628 

1 13&. 

2.454 

1,055 

1.  d25 

1126* 

2.  529 

1.046 

1.621 

1115, 

2.572 

1*036 

1.618 

1105. 

2,  t,14 

1,027 

1 .  c  15 

1094 . 

2.655 

1,017 

1.612 

1  0  S^*, 

2 .  b95 

1,007 

1.609 

1  J  7  3  • 

2.733 

•  9  9  3 

1,606 

1062, 

2,771 

,985 

1.603 

1051. 

2.806 

,97  9 

1,600 

1040. 

2  ■  6  '*4 

•  97  ." 

1.596 

1029. 

2,679 

*  9b  1 

1,596 

1016. 

2.913 

.^53 

1,  594 

1007, 

2,947 

,945 

1.  593 

995* 

2 ,  9  a  d 

.937 

1,591 

964  • 

3  «  C 1 2 

,931 

1.591 

97  2, 

3  •  0  3 

0  92^ 

- 

1.590 

96  0. 

3,074 

,919 

1,591 

94  i , 

3*10'+ 

•  9 1 4 

1.591 

936  • 

3,134 

,910 

1 ,  5  93 

923 , 

3  *  16  3  ' 

0  9  0  7 

1,595 

911, 

3.  221 

0  SjOi 

1.  dOO 

685, 

3.246 

,902 

1.604 

872, 

3,276 

•  SOI 

1.607 

3.50  3 

.  69  ^ 

1,609 

3.330 

•  696 

1.610 

8  3  5. 

3.3^6 

.  o90 

^  *  ^ 

824, 

3.381 

* 

1,602 

814, 

3  •  4  U  7 

•  65  j 

1,586 

6  0  5, 

3 .  **31 

,660 

1  .  bO  b 

3,435 

,657 

1.639 

765 . 

3  .460 

,  654 

1.  613 

77^, 

3,503 

,  651 

1.  620 

7b3, 

3,527 

,64'} 

^ '  1 7^ 

7  5  3. 

3.551 

.  cJ4r' 

1.632 

743  . 

3.  57 

,041 

1.635 

7  32, 

3,597 

,  0  3  - 

1 .  c  3  8 

721  • 

3.619 

,8  33 

1.639 

711, 

3 ,  b42 

.  0  2  -> 

1 .  64  1 

701. 

3,66'* 

1 .  6  ^4  3 

b  9 1 , 

3,666 

,  620 

1.  o4o 

6^2. 

3.707 

,  f<15 

1.  650 

672. 

3.  729 

.  ril  3 

1.  65o 

662. 

3,750 

,  61J 

1.  DO  1 

653, 

3.  771 

,612 

1.  o73 

o** 2 . 

3.  823 

,627 

1.  702 

615. 

3,674 

.  62o 

1.  710 

592, 

3,924 

,  6  16 

1.72^ 

572, 

3.y72 

,  oC-t 

1.  726 

553. 

4,020 

,  7=,! 

I.  7ZZ 

536  . 

4,  C65 

,  773 

1 .  7  1 

4,110 

.  76  9 

1.716 

505. 

4.  153 

,  7b, 

1.711 

492, 

4,237 

,750 

1 .  b  '9  2 

4b  6  . 

4,315 

,  74^ 

1.  66:* 

4**  i , 

4.36  3 

,  741 

1.  b2u 

>*  3*, . 

4,466 

,  733 

1.  S80 

4,519 

.  73d 

1,  533 

4,571 

,  732 

1.  4-i5 

-»!-.. 

4.  e34 

.727 

1.435 

412  . 

D65 

,  72C 

1.365 

•*12, 

H,  733 

.712 

1.336 

-.13. 

4,777 

,  703 

1.  293 
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TABLE  Via.    THERMOOVNAMIC   PROPERTIES   CF  OXYGEN 


350.    BAR  ISOBAR 


TtMPERATURE        VOLUME  ISOTHERM  ISOCHORE        INTERNAL        ENTHALPr        ENTROPY  Cp  l/ELOCITY 

OERIVATI\/t     DERIVATIVE       ENERGY  OF  SOUND 


< 

cm3/g 

8AR-Cm3/G 

8AR/K 

J/G 

J/G 

J/G-K 

J/G-K 

J/G-K 

M/S 

58.276 

.7532 

99l7.1 

39.97 

-191.58 

-155.21 

2.126 

1.119 

1.  650 

1211. 

60. 

.7572 

9761.2 

36.90 

-188.87 

-162.37 

2.  171 

1.113 

1.  616 

1202. 

62. 

.7618 

9516.5 

37.73 

-185.71 

-159.06 

2.223 

1.105 

1.  511 

1191. 

.766'. 

9333.2 

36.63 

-182.63 

-155. 6C 

2.  280 

1.097 

1.  537 

1180. 

66. 

.7710 

9121.2 

35.59 

-179.52 

-152.53 

2.331 

1.086 

1.533 

1170. 

68. 

.7  756 

8910.6 

31.59 

-176. 12 

-119.27 

2.379 

1.079 

1.529 

1160. 

7  0. 

.  7803 

8701.1 

33.  61 

-173. 33 

-lib . 0  2 

2.127 

1 .  0  7  J 

1.  621 

1119. 

72. 

.7851 

8193.8 

32.73 

-170.25 

-112.76 

2.  172 

1.061 

1.520 

1139. 

7i. 

.7898 

8287.9 

31.  85 

-167. 18 

-139.51 

2.517 

1.  051 

1.617 

1129. 

7b. 

.7  9'»6 

8083. 8 

31.01 

-161. 12 

-13b. 31 

2.660 

1.012 

1.  ol3 

1119. 

7i. 

.7995 

7881. 7 

30.20 

-151. 07 

-133.09 

2.502 

1.032 

1.609 

1108. 

80. 

.  8u<«'> 

7661.6 

29.11 

-158.03 

-129.87 

2.612 

1.023 

1.605 

1093. 

82. 

.8091. 

7183. 7 

28.61 

-151.99 

-126.66 

2.662 

1.013 

1.602 

1083. 

8'». 

.31'»5 

7288.3 

27.89 

-151.97 

-123.16 

2.720 

1.001 

1.596 

1077. 

86. 

.8196 

7095.1 

27.17 

-118.95 

-120.27 

2.  753 

.991 

1.595 

1067. 

88. 

.8218 

6905.2 

2b. lb 

-115.95 

-117.06 

2.795 

.965 

1.  592 

1056. 

9  J  . 

.  8300 

6  717.8 

25.77 

-112. 95 

-113.90 

2.630 

.975 

1.  589 

1  0 1  b  . 

92. 

.8353 

6533.5 

25.09 

-139.96 

-110.72 

2.865 

.966 

1.587 

1035. 

9'*. 

.8iiQ7 

b352. 3 

21.13 

-136.98 

-107.55 

2.  899 

.  960 

1.591 

1021. 

90. 

6171.3 

23.  79 

-131.00 

-101.36 

2.933 

.  952 

1.  562 

1  J13. 

9b. 

.8518 

5999. 8 

23.16 

-131.03 

-101.22 

2.  955 

.  915 

1.560 

1002. 

lOu. 

.8  67h 

5628.8 

22.51 

-128.07 

-98.06 

2.997 

.933 

1.579 

991. 

1Q2. 

.8631 

5661.5 

21.91 

-125.11 

-91.90 

3.023 

.932 

1.578 

979. 

llj<.. 

.  8690 

6197. 8 

21.35 

-122. 16 

-91.75 

3.059 

.927 

1.578 

967. 

Ib6. 

.871.9 

5338. 0 

20.77 

-119. 21 

-66.59 

3.C69 

.922 

1.576 

955. 

108. 

.  3809 

5182.1 

20.21 

-116.27 

-65.11 

3.  119 

.  919 

1.  579 

911. 

110. 

•  8870 

5030.  1 

19  ■  65 

-113. 32 

-62.26 

3.116 

.915 

1.530 

932  . 

112. 

.8932 

1832. 0 

19.11 

-110. 33 

-79.12 

3.  176 

.  911 

1.582 

919. 

111.. 

.8995 

1737.8 

18.58 

-107.13 

-75.95 

3.201 

.  912 

1.531 

907. 

116. 

.9059 

1597.6 

18.07 

-101. 18 

-72.76 

3.232 

.911 

1.567 

895. 

118. 

.912t 

1161.2 

17.55 

-101.53 

-69.60 

3.259 

.910 

1.589 

383. 

120. 

.  9190 

1328.7 

17.06 

-98.56 

-56.12 

3.266 

.  90  ■( 

1.591 

371. 

122. 

.9257 

1199. 7 

16.60 

-95.63 

-53.21 

3.  312 

.905 

1.591 

859. 

12<t. 

.9325 

1071.3 

16.11 

-92. b9 

-bO. 05 

3.333 

.  399 

1.  586 

818. 

120. 

.9395 

3952.  1 

15.69 

-39.76 

-55.86 

3.  353 

.  683 

1.581 

839. 

128. 

.9<.65 

3833. 1 

15.26 

-86.85 

-53.75 

3.  383 

.  85  9 

1.655 

831. 

130. 

.9539 

3722.9 

11.97 

-81. Ob 

-50.67 

3.112 

.  668 

1.561 

823. 

132. 

.  9613 

3607.5 

11.  57 

-81. 16 

-17.51 

3.136 

.655 

1.  583 

813. 

13<«. 

.  9690 

3500.8 

11.  18 

-78. 21 

-11.32 

3.160 

.  651 

1.583 

802. 

13b. 

.9765 

3390 . 7 

13.81 

-75. 35 

-11.17 

3.163 

.858 

1.  587 

792. 

133. 

•  9  8'<5 

3287. 7 

13.16 

-72.13 

-37.96 

3.506 

.  851 

1.  591 

783. 

140  . 

.9925 

3185.5 

13.12 

-69. 53 

-31.80 

3.629 

.  651 

1.595 

773. 

l'<2. 

1.00  07 

3087. 3 

12.79 

-bb. 62 

-31.  59 

3.  552 

.  817 

1.60  0 

761. 

It'!, 

1.0089 

2992.7 

12.16 

-63. 71 

-26.12 

3.  571 

.813 

1.603 

751. 

11)6. 

1.0176 

2901. 1 

12.11 

-60.81 

-25.20 

3.596 

.839 

1.  601 

715. 

1<.8. 

1.0261. 

2811.7 

11.77 

-57.91 

-21.99 

3.616 

.  635 

1.603 

735. 

153. 

1.0353 

2727.1 

11.15 

-55.01 

-18.77 

3.610 

.331 

1.503 

726. 

152. 

1.0»<.5 

2615.0 

11.13 

-52.11 

-15.56 

3.661 

.  627 

1.  601 

716. 

ISi*. 

1.0539 

2562.1 

10.33 

-19.22 

-12.33 

3.b32 

.  323 

1.605 

707. 

156. 

1.0633 

2179.1 

10.53 

-16.31 

-9.12 

3.703 

.819 

1.609 

698. 

158. 

1.0730 

2106.2 

10.25 

-13.16 

-5.90 

3.  723 

.  816 

1.611 

689. 

160. 

1.0828 

2333.2 

9.98 

-10.51 

-2.61 

3.711 

.818 

1.620 

bao. 

165. 

1 .1086 

21b3. 0 

9.33 

-33.25 

5.51 

3.  791 

.832 

1.519 

655. 

170. 

1.1358 

2006.1 

8.70 

-25.95 

13.61 

3.811 

.6  31 

1.556 

633. 

175. 

1.161.5 

1867.6 

8.11 

-16.56 

22.09 

3.  892 

.821 

1.657 

611. 

180. 

1.191*6 

1711.5 

7.58 

-11.16 

30.35 

3.933 

.609 

1.656 

597. 

185. 

1.2265 

1628.1 

7.07 

-1.  30 

38.63 

3.931 

.  796 

1.550 

581. 

190. 

1.2600 

1525.6 

6.60 

2.7b 

16.66 

1.026 

.783 

1.611 

5bb. 

195. 

1.2951 

1131.6 

6.16 

9.73 

55.06 

1.070 

.773 

1.637 

551. 

200. 

1.3319 

1355.6 

5.75 

16.61 

63.23 

1.112 

.765 

1.631 

533. 

210. 

l.tl05 

1228.2 

5.01 

30.12 

79.19 

1.  191 

.753 

1.519 

511. 

220. 

1.191.8 

1136.1 

1.11 

13.  23 

95.55 

1.265 

.  717 

1.500 

193. 

230. 

1.5815 

1C73.9 

3.93 

55.96 

111.12 

1.335 

.713 

1.571 

177. 

1.6780 

1035.7 

3.51 

68.25 

12b. 99 

1.  102 

.711 

1.513 

161. 

250  . 

1.7718 

1013.6 

3.15 

60.15 

112.26 

1.165 

.739 

1.  509 

155. 

260. 

1.8735 

1003.6 

2.85 

91.60 

157.17 

1.523 

.735 

1.171 

lis. 

270. 

1.9  735 

1005.6 

2.60 

102.63 

171.71 

1.578 

.7  32 

1.13b 

111. 

280. 

2.0713 

1C15.1 

2.38 

113<'27 

165.87 

1.630 

.726 

1.  39b 

112. 

290. 

2.1719 

1031. 3 

2.19 

123.51 

199.51 

1.678 

.  719 

1.35b 

111. 

300. 

2.2719 

1052.1 

2.0Z 

133.37 

212.99 

1.723 

.711 

1.  315 

111. 
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TABLE  \lla.   THERMOOTNAHtC  PROPERTIES  OF  OXYGEN 


Hta.   BAR  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM 
DERIVATIVE 
K  CmS-ZS  BAR-Cm3/g 


5d«619 

75 17 

.  75^3 

9995.5 

62  • 

.7588 

978  **  .  2 

.  7  633 

957 .  2 

66. 

.7678 

9365.5 

68. 

.7723 

9158.1 

7  0« 

.  7769 

8952 . 2 

7Zm 

.7815 

8 7'. 7.  7 

7^9 

.7661 

85'.'.  .  9 

76  • 

73  • 

.  7956 

81'*'*.  8 

60* 

.8003 

79'*7.  6 

82  • 

.8052 

7752. 7 

d'f  • 

.  8100 

756  0.1 

66. 

.8150 

7370.0 

66. 

.8200 

7182.5 

90* 

.8250 

6997. 8 

92, 

a  8  30 1 

6616. 0 

a  8353 

6637.2 

96« 

6289*1 

*  a'.59 

10  0a 

.8513 

6120.6 

10  2  a 

8568 

5955.3 

10  'ta 

•  3623 

5  793.6 

lOba 

.8680 

5635a  7 

iQd. 

a  87  37 

5'*81a'* 

110  • 

a  879** 

53^1 ,0 

112  a 

a  8853 

5 1  8  **  a  ** 

11  ita 

a  8  91 3 

^902*7 

11  &a 

a  8 9 73 

11  S  a 

• 

12<la 

*  9 

l22  a 

•  ^22^ 

'♦383*^ 

126. 

a928a 

4262al 

129. 

a935'. 

m<>3a9 

1 3Q  • 

1  32  a 

'  7 

xli7 *  n 

'  Qc;  ? 
•  q^^. 

1 

1  "i^* 

37116 
* 

3  6  0  6  a  8 

i  n 

a  97  dJ 

350  5.6 

9855 

SiaOa  1 

a993l 

3316.2 

146. 

l.OOlu 

3222a  5 

1<»8. 

la joes 

3132.0 

150. 

la017l 

30'*7.2 

152. 

laOaSia 

2963.6 

15t. 

1.0338 

2879a5 

156. 

Ia0<t23 

2791.. 5 

158. 

Ia05l0 

2721a3 

16U. 

la0598 

2651.1 

165. 

1.0827 

2't7ba'* 

170. 

1.1667 

2315a<t 

175. 

1.1316 

2173a8 

lau. 

lal580 

2(i'.5a7 

185. 

1. 1855 

1927. 1 

19a. 

laSl-al 

1819.3 

195. 

1.2'.J9 

1720.9 

20  j. 

1.2?'»y 

163^**3 

21J. 

Ia3><i:i8 

l'.90a2 

220. 

laitioa 

1382a5 

23u. 

I30li.2 

la6626 

12l»5a2 

253. 

lab-ail 

1208.1 

260. 

la7252 

1182aa 

27j. 

1.8C90 

1171.8 

28j. 

laa939 

1163a7 

29(/. 

1.9793 

1175.3 

300. 

2a0&'<8 

1186.5 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/G 

'tO.Ol  -191.2a  -161a21 

39.29  -189.1*1*  -159.27 

38.11  -186.31*  -155a9a 

37.01  -183.2"*  -152a71 

35.95  -180.  16  -11*9. 1*1* 

3'.. 97  -177.08  -11*6.19 

3'*. 02  -17'*. 02  -11*2.91* 

33.11  -170.96  -139.70 

32.23  -167.92  -136.1*7 

31a39  -161*. 88  -133.25 

30.57  -161.86  -130.01. 

29.78  -158.85  -126aa3 

29.01  -155.81.  -123.61* 

28.27  -152.85  -120.1*5 

27a55  -11*9.87  -117.27 

26.81*  -11*6.89  -lli*a09 

26al5  -li*3a93  -110a93 

25.1.8  -l'.0a97  -107a77 

2'.ae3  -138.03  -10'*. 61 

2'*. 19  -135.09  -101a'*6 

23a56  -132al6  -98.32 

22.95  -129.23  -95.18 

22.35  -126.  31  -92aOlt 
21.77  -123.1.0  -86a91 
21al9  -120.1*9  -85a78 
20a63  -117a59  -82a6l. 
20a09  -n't. 68  -79.51 
19.55  -111.78  -76.37 
19.03  -108.86  -73a23 
16.52  -ia5a96  -70a09 
18a02  -103a07  -56a9l* 
17.51*  -100.  17  -53.76 

17.06  -97.27  -50.63 

16.61  -9'*a  37  -57.1*6 

16al6  -91.1*9  -5l*a3^ 

15a  73  -88.61.  -51.22 

15al*5  -65.  92  -l.8a22 

15a  05  -63.  07  -i*5all 

11**68  -80a21  -ltla96 

ll*a  32  -77a  39  -38ae5 

13a  97  -71*.  51*  -35a71 

13a6l*  -71.71  -32a59 

I3a31  -68a87  -29a'»lt 

13a00  -66a05  -26a33 

12.68  -53.20  -23.15 

12.36  -60.37  -20a01 
12.  03  -57.  51*  -16a8E 
11.71  -51*. 71  -13a7lj 
11.1*1  -51,89  -10.51. 
Ilal2  -1.9.10  -7.1.1 
10.  83  -1*6.  30  -i»a2  = 
10a55  -i.3a'»6  -1.07 

9a91  -36.no  5.91 

9.31  -29.31  11*. 95 

8.73  -22.25  23.02 

8al9  -15a27  31.05 

7a69  -8.35  39.07 

7.22  -1.  53  1*7.  03 

6.76  5.  20  Sla.gb 

6a37  11.61*  52a8>. 

5.01*  21.. 91  76.51. 

5.  02  37  .55  9l.a08 

'..'.9  50.  08  109. <*b 

i*aC3  62.17  121*. 58 

3afc'*  73.  93  139.55 

3.31  85.31  151*. 31 

3.02  96.35  168.71 

2.  76  10  7.  01*  182.  60 

2.57  117a".0  195.57 

2.  36  127.1*1  210.  00 


ENTROPY  Cv  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G-K 

J/G-K 

M/S 

2a  130 

lal23 

1  a  61.6 

1219* 

2.16  3 

1 

a  114 

1  a  61*5 

1213, 

2.217 

1 

alio 

la  61*0 

1202a 

2.  269 

1 

.102 

1*635 

1  192  a 

2*  319 

1 

a093 

1.  630 

1182  a 

2.368 

1 

a  0  81* 

1*626 

1172a 

2a  1*15 

1 

a075 

1.621 

1162  a 

2.1*61 

1 

a  0  66 

1.617 

1152. 

2.505 

1 

•  0  56 

1.612 

111*2* 

2  a  51*6 

1 

.  01*7 

i  .  60  6 

1132a 

2  a  589 

1 

.038 

la  601* 

1122, 

2  a  63 0 

1 

.028 

1.630 

1112a 

2  a  66  9 

1 

.019 

1*  596 

1102a 

2.708 

1 

.009 

1  a  59  2 

1092  a 

2  a  71*  5 

1 

a  000 

1  a  5  8  6 

10  82a 

2*782 

a991 

1  a  5  8  5 

1072  a 

a  983 

2.652 

,971* 

1.576 

1051. 

2a  686 

a  966 

1.575 

101*0* 

2  a  91 9 

,  959 

1.  573 

1030a 

2a  952 

,  952 

1.571 

1019a 

2  a  98  3 

a  91*5 

1.569 

10  06a 

3  a  b  1  1* 

a  939 

1.568 

997a 

3  .  0 1*  5 

a  93-. 

la  56  7 

986  a 

3  .  C  7  5 

a930 

la  367 

3.10'* 

a927 

963  a 

a  921* 

1  a  5  6  8 

3al61 

a  922 

1.569 

939a 

3al89 

.921 

1,571 

928a 

.  920 

3  a  2'.3 

.919 

1,575 

3.  270 

.917 

1,575 

892  a 

3.  296 

,911* 

1,575 

881a 

3.321 

,909 

1,572 

671, 

3.  31*6 

,  697 

1,  561. 

852 , 

3.  371 

,  876 

1 .  51*  7 

851* , 

3a  391. 

a  877 

1,550 

81*  8  a 

3al.l8 

,  873 

1,560 

638a 

3al.'.l 

,858 

1.560 

826, 

3  a  1.6'. 

.  661* 

1,561 

819, 

3a  1.87 

.860 

1,563 

810, 

3  a  5  1  0 

.  656 

1,  565 

801, 

3  a  5  32 

.852 

1,570 

792, 

3.551. 

.  81.9 

1,572 

761*, 

3.576 

.  81.5 

1,575 

775 , 

.  61.1 

3a618 

.  837 

1.571. 

757, 

3ab39 

,833 

1,572 

7U8. 

3.650 

,  62  ' 

1,573 

739, 

3.580 

.625 

1,  57» 

730, 

3.700 

.  822 

1.57« 

722, 

3.720 

.621. 

1.580 

713, 

3.770 

.  836 

1.605 

569. 

3.618 

.835 

1.515 

669a 

3.  661. 

.  625 

1.513 

551. 

3.910 

.613 

1.  601. 

535. 

3.953 

.600 

1.598 

520, 

3.  995 

,  78  j 

1.591 

605, 

1..  037 

.777 

1.  563 

592, 

It.  077 

.  769 

1,575 

579, 

1..  151. 

.757 

1,  553 

555, 

'..225 

,750 

1.  51.8 

531*, 

,  71.5 

1.531 

517, 

'..359 

,  71.1. 

1.508 

502, 

'..1.20 

.71.2 

1.  1.32 

1*91, 

'.  .  n  7  6 

,73  1 

1.  1.55 

'.53. 

1..532 

,  735 

1.  1.25 

1.77, 

1..  583 

,730 

1.  39'. 

'*72. 

l.a632 

,721. 

1,  360 

1.70. 

1..677 

,717 

1,  325 

1.69, 
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T48LE   Via.    THFRMOOyNAMIC   PROPERTIES   OF  OXYGEN 


".50.    ofiR  ISOSAR 


TEMPERATURE 
K 


VOLUME 

cm3/g 


ISOTHERM 
DERIVATIVE 
8AR-Cm3/g 


ISUCHORE 
OERIVATIVE 
8AR/K 


INTERNAL 
ENERGY 
J/G 


ENTHALPr 
J/G 


ENTROPY 
J/G-K 


Cv 
J/G-K 


Cp 

J/G-K 


V£LjCITr 
OK  SOUND 
M/S 


59.358 
60. 


.  75ul 
.7615 


10293.3 
10226.2 


'<0.1i& 
39.67 


-190. 98 
-189.99 


-157.23 
-156.17 


2.  13't 
2.152 


,  12.3 

,  123 


1227. 
1221.. 


62. 

.7559 

10  018.1 

38. -.9 

-186. 90 

-162.89 

2.206 

1. 

115 

1.639 

1213. 

61.. 

.7603 

9811.3 

37.38 

-183. 33 

-11.9.61 

2.258 

1. 

107 

1.  631. 

1203. 

66. 

.761.7 

9605.7 

36.  3<. 

-180.75 

-11.5.  35 

2.  308 

1. 

096 

1.  528 

119<. 

68. 

.7  691 

9'.0  I .  <. 

35.  3". 

-177. 71 

-11.3.  10 

2.357 

1, 

089 

1.623 

118-.. 

73. 

.  7  736 

9198.5 

3".. 39 

-171.. 67 

-139.86 

2.1.01. 

1. 

08  J 

1.618 

1171., 

72. 

.  7731 

6997,0 

33. "t? 

-171.  51. 

-135.62 

2.  1...9 

1. 

071 

1.611. 

1 151.. 

7t. 

.  7a26 

8797.2 

32.60 

-158.52 

-133.1.0 

2.1.93 

1. 

062 

1.609 

1155. 

76. 

.7871 

8699.0 

31.75 

-165.51 

-130.19 

2.636 

1. 

052 

1.  e  01. 

111.5. 

78. 

.7917 

81.02.7 

30.91. 

-162. 51 

-126.96 

2.678 

i. 

01.3 

1.600 

1135. 

8u. 

.796'. 

8206. 3 

3Q.15 

-159.63 

-123.79 

2.618 

1. 

0  3'. 

I.  595 

1126. 

82. 

.soil 

8015.1 

29.36 

-156.65 

-120.50 

2.  658 

1. 

,  021. 

1.591 

1  116. 

61.. 

.  8053 

7826  .  1 

28.51, 

-153,69 

-117.  1.2 

2.696 

1. 

,015 

1.  5a7 

1105. 

86. 

.8106 

7636.5 

27.91 

-150.73 

-111..26 

2.733 

1. 

1  005 

1.582 

1096. 

88. 

.8151. 

71.53.5 

27.21 

-11.7.  78 

-111.09 

2.  759 

,997 

1.579 

1  085. 

90  . 

.3203 

7271.2 

25.52 

-11.1.. 85 

-107.91. 

2.805 

,98  9 

1.575 

1075. 

92. 

.3252 

7091.7 

26.86 

-11.1.  93 

-101..  79 

2.839 

,  981 

1.571 

1  056. 

91.. 

.  6302 

6915.2 

25.20 

-139.01 

-101.65 

2.873 

,973 

1.  663 

1  055. 

95. 

.  3353 

671.1.3 

21.. 57 

-135.11 

-96.52 

2.905 

,965 

1.555 

10h5. 

98. 

.8i.0<. 

5571.6 

23.95 

-133.21 

-95.39 

2.  936 

959 

1.552 

1  035. 

10  0. 

.81.56 

61.01..  7 

23.31. 

-130. 32 

-92.27 

2.970 

,  96 ; 

1.  550 

1021.. 

102. 

.8503 

621.1.2 

22.71. 

-127.1.3 

-89,15 

3.001 

.  91.7 

1.659 

131<«. 

101.. 

.3561 

6C61. 3 

22.16 

-121.. 56 

-85.03 

3.031 

.  91.2 

1.557 

1003. 

106. 

.8615 

5921..  9 

21.59 

-121.59 

-82,92 

3,051 

.  938 

1.557 

992. 

108. 

.3669 

5772.2 

21. Oh 

-116.82 

-79.81 

3,  090 

.93- 

1.  657 

981. 

110  . 

.3721. 

5523.2 

20.1.9 

-116. 95 

-75,69 

3.118 

.932 

1.557 

969. 

112. 

.  3730 

51.77.8 

19.95 

-113.09 

-73,58 

3.11.7 

.  930 

1.558 

958. 

lln. 

.8837 

6336.2 

19.1.1. 

-110.22 

-70.1.5 

3.171. 

.929 

1.560 

91.6. 

115. 

.88  9i« 

5198.3 

18.91. 

-107,36 

-57.31, 

3.  201 

.928 

1.  562 

935. 

113. 

.3952 

6061..  0 

18. 1.1. 

-101.. 1.9 

-61.. 21 

3.223 

.  928 

1.  553 

921.. 

120. 

.9011 

1.933.3 

17.96 

-101,63 

-61.08 

3.251. 

.  926 

1.  661. 

913. 

122. 
121.. 
126. 
123. 
133. 
132. 
131.. 
136. 
133. 
11.0. 


.9070 
.9131 
.9192 
.9251. 
.9319 
.9383 
.91.1.9 
.9  511. 
.9633 
.9651 


1.306  , 
1.632, 
1.661. 
1.1.1.1., 
1.31.1.. 
1.231. 
1.122, 
1.022, 
3916, 
3316. 


17.1.9 
17.01. 
15.60 
16.17 
15.91 
15.51 
15.11. 
11.. 79 
II.. 1.5 
11.. 12 


-98. 77 
-96.92 
-93.03 
-90.27 
-87.61 
-81.. 81 
-62. 00 
-79.23 
-76.1.1. 
-73.56 


-57.96 
-51.. 83 
-51.72 
-1.3.53 
-1.5.67 
-1.2.59 
-39.1.6 
-35.1.2 
-33.32 
-30.21. 


3.  280 
3.306 
3.330 
3.  355 
3.373 
3.1.01 
3.1.25 
3.1.1.7 
3,  1.70 
3.1.92 


11.2. 

.9721 

3719.1 

13.30 

-70.38 

-27.11. 

3.511. 

11.1.. 

.9790 

3630,2 

13.1.9 

-58.13 

-21., 07 

3.535 

11.6. 

.9363 

3533, 3 

13.19 

-65.31. 

-20,95 

3.557 

ItB. 

.9937 

31.1.1.  9 

12.86 

-52.57 

-17.85 

3.678 

150. 

1.0012 

3356.1. 

12.57 

-59.60 

-11.. 75 

3,599 

152, 

1.0  0  68 

3271.5 

12.27 

-67.03 

-11.61. 

3.619 

161.. 

1.0165 

3186.7 

11.96 

-51.. 28 

-8.  53 

3.61.0 

156. 

1.0  21.2 

3102, 7 

11.66 

-51.55 

-6.1.5 

3.660 

156. 

1.0321 

3026.9 

11.33 

-1.6.61 

-2.37 

3.679 

160. 

1.0401 

2959.9 

11.11 

-1.6.  03 

.77 

3.599 

155. 

1.0509 

2780.9 

10.1.6 

-39.  11. 

8.59 

3.71.7 

170. 

1.0821. 

2616.9 

9.85 

-32.21. 

16.1.7 

3.791. 

175. 

1.101.9 

21.71.1. 

9.29 

-26. 35 

21.. 36 

3.81.0 

180. 

1.1282 

231.1.  1 

8.76 

-16.55 

32.22 

3.881. 

185. 

1. 1526 

2218.1 

6.26 

-11.81 

1.0.05 

3.927 

190. 

1.1777 

2106,9 

7,76 

-5,18 

1.7.82 

3.969 

195. 

1.2037 

2002,6 

7.31. 

1,37 

55.53 

lt.0O9 

200. 

1.2306 

1910.1. 

6.93 

7,  31. 

63.21 

1..  01.8 

210. 

1.2871. 

1752.1. 

6.19 

20.56 

78.1.9 

1..122 

220. 

1.31.76 

1632.3 

5.55 

32.  99 

93.63 

I..193 

230. 

1.1.103 

1632.6 

5.00 

1.5.15 

106.61. 

1..259 

21.0. 

1.1.772 

11.61.5 

1..52 

57,05 

123.52 

1..323 

250. 

1.51.59 

11.11.6 

1..10 

58.66 

138.23 

1..  383 

260. 

1.6159 

1371.. 3 

3.75 

79.  91. 

152.66 

1..1.39 

270. 

1.6877 

1351.2 

3.l.l> 

90.91. 

155.89 

It. 1.93 

280. 

1.7605 

1336.6 

3.17 

101.63 

180.66 

1..  6,«i. 

290. 

1.331.3 

1333.8 

2.93 

112.02 

191.. 56 

1..592 

300. 

1.90S6 

1333.3 

2.72 

122.11 

207.99 

11.637 

.  921. 

1.  563 

902. 

.918 

1.559 

392. 

.907 

1.  51.9 

663. 

.  887 

1.532 

875. 

.885 

1.543 

870. 

.880 

1.51.1 

361. 

.875 

1.540 

862. 

.  870 

1.  540 

344. 

.  656 

1,  541 

835. 

.861 

1.  542 

827. 

.  857 

1.  544 

318. 

.651. 

1.  546 

311. 

.  850 

1,549 

802. 

.61.7 

1,  551 

794. 

.  61.3 

1,  551 

786. 

.639 

1.550 

773. 

.  835 

1,  549 

769. 

.831 

1,  548 

760. 

.  827 

1,  547 

752. 

.829 

1,  550 

744. 

.61.3 

1.573 

720. 

.  81.1 

1.581 

701. 

.832 

1,573 

685. 

.  816 

1.568 

670. 

.605 

1.  558 

555. 

.793 

1.549 

642. 

.762 

1.  542 

628. 

.  773 

1.534 

616. 

.  760 

I.  521 

592. 

,753 

1.506 

572. 

.750 

1.496 

553. 

.71.; 

1.479 

538. 

.  71.5 

1.457 

525. 

.  71.2 

1,  435 

516. 

.739 

1.410 

508. 

.731. 

1.  385 

502. 

.728 

1.356 

493. 

.721 

1.327 

496. 
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TABLE  Via,  THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


SOD.    BAR  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM 
DERIVATIVE 
K  Cm3/6  BAR-Cm3/G 


59.894 

.74  85 

10464.5 

60. 

.7488 

10453.6 

62. 

.7531 

10248.6 

6<l. 

.7574 

10044.7 

66. 

.7617 

9842.1 

6S. 

.  7660 

9640.8 

70. 

.7704 

9440. 7 

72. 

.7748 

9242.1 

70. 

.7792 

9044.9 

76. 

.7836 

8849.5 

78. 

.7881 

8655.8 

80. 

.7926 

8464.0 

82. 

.7971 

8274.3 

S<». 

.8017 

8086.7 

86. 

.8064 

7901.5 

88. 

.  8110 

7718.8 

90. 

.8158 

7538.7 

92. 

.8205 

7361.3 

94. 

.8253 

7186.8 

96. 

.8302 

7015.4 

98. 

.8351 

6847.0 

100. 

.8401 

6681.9 

102. 

.  8452 

6520.1 

104. 

.8503 

6361.7 

106. 

.8554 

6206.7 

108. 

.  8606 

6055.3 

110. 

.8659 

5907.5 

112. 

.8712 

5763.2 

114. 

.8  766 

5622.6 

116. 

.8821 

5485.6 

118. 

.8876 

5352.1 

120. 

.8932 

5222.1 

122. 

.8988 

5095.5 

124. 

.9046 

4972.3 

126. 

.9103 

4852. 2 

128. 

.  9161 

4735.2 

130. 

.9223 

4640.4 

132. 

.9283 

4529.2 

134. 

.9346 

4418.3 

136. 

.94u7 

4325.9 

136. 

.9471 

4215. 7 

140. 

.9535 

4118.0 

142. 

.9600 

4021.7 

144. 

.9665 

3936.1 

146. 

.9733 

3836.5 

148. 

.9801 

3743.0 

ISO. 

.9671 

366b. 5 

152. 

.9941 

3570.2 

154. 

1.0012 

3482.7 

156. 

1.0083 

3406.4 

158. 

l.ai5o 

3325. 9 

160  . 

1.0230 

3261.2 

165. 

1.0420 

3078.7 

173. 

1.0616 

2914. 1 

175. 

1.0820 

^76^.? 

180. 

1. 1031 

2629. 0 

185. 

1.1250 

2501.8 

19G. 

1.1476 

2388.8 

195. 

1.1707 

2279.6 

200. 

1.1946 

2183. 7 

210. 

1 .2443 

2013.2 

22J. 

1.2977 

1881.3 

23a, 

1.3529 

1767.9 

240. 

1.4107 

1662.0 

250. 

1.4707 

1619.5 

260. 

1.5318 

1573.7 

270. 

1.5945 

1539.2 

280. 

1.6579 

1515. 1 

290. 

1.7227 

1502.8 

30Q. 

1.7660 

1498. 1 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


8AR/K                J/G  J/G 

40.11  -190.67  -153.24 

40.04  -190.51  -153.07 

38.86  -187.44  -149.79 

37.75  -184.39  -146.52 
36.70  -181.34  -143.26 

35.70  -178.31  -140.01 

34.76  -175.29  -136.77 

33.83  -172.28  -133.54 

32.95  -169.29  -130.33 
32.11  -156.30  -127.12 
31.29  -163.33  -123.92 

30.50  -160.36  -120.73 

29.73  -157.41  -117.56 

28.99  -154.47  -114.39 

26.27  -151.55  -111.23 

27.57  -148.63  -108.08 

26.88  -145.72  -104.93 
26,22  -142.83  -101.60 
25.57  -139,94  -98.67 
24.93  -137.05  -95.55 
24.31  -134.20  -92.44 

23.71  -131.34  -89.33 

23.11  -128.49  -85.23 

22.54  -125.54  -83.13 

21.97  -122.30  -60.03 

21.42  -119.96  -76.93 

20.68  -117.13  -73.84 

20.35  -114.30  -70,74 
19.64  -111,47  -67.64 
19.33  -108,54  -64.54 

18.84  -106.81  -61.43 

18.36  -102.98  -56.33 

17.90  -10U.16  -55.22 

17.44             -97.34  -52.12 

17,00              -94,54  -49,03 

16,57              -91,77  -45,96 

16,41              -89,15  -43,05 

15.96  -36,40  -39,99 

15.56  -33.54  -36,91 
15,22              -80.91  -33,86 

14.89  -78.17  -33.61 

14.57  -75.44  -27.77 

14.25             -72.71  -24.71 

13.95              -70.01  -21,66 

13.66             -67.28  -13,51 

13.37  -54,56  -15.55 
13.07              -51,84  -12,49 

12.77  -59,13  -9,42 
12,48  -56,42  -6,35 
12.18              -53.75  -3,33 

11.90  -51,06  -,28 

11.51  -48.33  2.32 

10.97  -41,59  10.51 

10.38  -34.33  18.26 
9,61              -26.09  26,01 

9.27  -21.42  33.73 
8.76  -14,83  41,42 
8.29  -3.34  49.04 
7.85  -1.95  56.55 
7-.44  4.38  64.11 
6.58  15.82  79,05 
6,04                29.00  93,69 

5,47                40.93  108,57 

4,97                52.64  123.13 

4,54                64,12  137,56 

4,16                75,30  151.89 

3.83                56.23  165,96 

3,64                96.88  179,76 

3.28  107.23  193.41 
3,06              117.40  205. 8C 


ENTROPY  Cy  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G-K 

J/G-K 

M/S 

? 

1 

.129 

1.  121 

1  hU 

1234. 

2.195 

1 

.120 

1  538 

1  224 

2,247 

1 

.112 

1,632 

1215. 

2,  297 

1.103 

1,627 

2,346 

1 

.094 

1195* 

2,  393 

1 

.085 

1,616 

1186. 

2.438 

1 

.076 

1.611 

1176. 

2.482 

1.067 

1.505 

1167. 

2,525 

1 

.067 

1.601 

115  8. 

2.566 

1.049 

1.596 

114  6. 

2  ,  6  C  7 

1 

.039 

1,  591 

1 139. 

2,645 

1 

.030 

1,536 

1129. 

2.634 

1.021 

1.632 

112  9. 

2.  721 

1.012 

1,577 

1110. 

2.75  6 

1 

.00  3 

1,673 

110  0. 

2.793 

.  995 

1,  569 

10  9  0. 

2.627 

.987 

1.  565 

1031. 

2,  861 

.979 

1,551 

1071, 

2,894 

.  972 

1,  556 

1061, 

2,926 

.965 

1,555 

1  05  0  a 

2,957 

.959 

1,  553 

1  040, 

2,988 

,954 

1,551 

1030, 

3,016 

,  949 

1,549 

1019. 

3.  048 

,  945 

1,548 

10  0  3. 

3.077 

,  942 

1,548 

998. 

3.106 

,940 

1,548 

967. 

3,133 

,  938 

1,649 

975. 

3.150 

.  937 

1.550 

954. 

3.167 

,937 

1.552 

96  3. 

3.214 

.93d 

1.663 

942  . 

3.240 

.935 

1.653 

931. 

3,  266 

.932 

1.552 

921. 

3.291 

.927 

1.647 

911. 

3.  316 

.916 

1.533 

90  3. 

3,  340 

.396 

1.520 

895. 

3,362 

.894 

1.536 

893. 

3,  335 

.633 

1.528 

383. 

3.409 

.332 

1.623 

374. 

3,431 

.676 

1.520 

866. 

3,453 

.371 

1.  522 

35  3. 

3,475 

.  85f. 

1.  522 

361. 

3.  497 

.  862 

1.52  3 

34  3, 

3.518 

.85  3 

1.  524 

836, 

3,539 

.66- 

i .  52  7 

32  3, 

3.560 

.  361 

1.530 

820, 

3,531 

.64-( 

1.530 

313, 

3.501 

.844 

1.530 

305. 

3.621 

.  340 

1.  630 

795. 

3.  641 

.  636 

1.528 

739, 

3.660 

,  8  32 

1.  526 

781, 

3,630 

,  334 

1.527 

773. 

3.  727 

,  647 

1.543 

750  . 

3.773 

,  345 

1.  553 

732. 

3.  618 

.  835 

1.  649 

715. 

3,  652 

.824 

1.  539 

701, 

3,  904 

,  610 

1.523 

587, 

3.9»4 

,  797 

1.517 

674. 

3,934 

.787 

1.511 

562. 

4.  022 

,773 

1.  502 

649. 

4.096 

,  764 

1.487 

526. 

4,164 

,757 

1.  4?5 

605, 

4.229 

,  753 

1.457 

587, 

4.  291 

,751 

1.  454 

571, 

4.  350 

,  74  ) 

1.  436 

557, 

4.406 

,746 

1.417 

547. 

4.  459 

,742 

1.39b 

533. 

4.509 

,73b 

1.  374 

531. 

4.557 

,732 

1.  349 

52d. 

4.60  3 

,726 

1.323 

623. 
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TABLE   Via.    THERMOOYNAHIC   PROPERTIES   OF  OXYGEN 


hPERAIURE  UOLUME 
K  cm3/g 


60. ".ZS  .71.70 

62.  .75ii3 

6i».  .75Hb 

66.  .7588 

6d.  .7&3u 

70.  .767J 

72.  .7716 

7i».  .7759 

76.  .7602 

78.  •78'.6 

8u.  .7890 

82.  .793<» 

S^.  .7976 

86.  .8023 

88.  .8069 

99.  .811'> 

92.  .8161 

9<«.  .8207 

96.  .825^ 

98.  .8302 

IQO.  .83C.U 

102.  .8398 

106.  . 61.97 

108.  .e3it7 

110.  .6397 

112.  .6b<t6 

lit.  .6700 

116.  .8752 

118.  .6605 

120.  .6658 

122.  .8911 

12<«.  .89d6 

126.  .9021 

128.  .9076 

130.  .9135 

132.  .9192 

131,  .9251 

133.  .9309 
13S.  .9369 

Ihi,  .91.29 

ItZ.  .91.91 

!'•<•.  .9552 

ll>6.  .9616 

li.^.  .9679 

150.  .^Thl 

152.  .9810 

1S(>.  .  9876 

1S6.  .991.2 

158.  I.OOID 

l&O.  1.0079 

165.  1.025<. 

170.  1.Q1.35 

175.  1.0622 

180.  1.0816 

185.  1.1016 

190.  1.1221 

195.  1.11.30 

200.  1.161.& 

210.  1.2096 

220.  1.2570 

230.  1.3060 

Z<>0.  1.3573 

250.  1.1.105 

260.  l.i.6>.7 

270.  1.5203 

280.  1.5766 

290.  1.631.1 

300.  1.6922 


ISOTHERM  ISOCHORE 
OlkIVAIIVE  DERlVATIvIE 
BAR-Cm3/&  aAR/K 


10631.. b  1.0.15 

101.75.  7  39.  23 

10271..  7  38.11 

10075.0  37.06 

9876.1.  36.05 

9679.0  35.10 

9483.1  31.. 18 

9288.5  33.30 

9095.6  32.1.5 

8901..  1.  31.61. 

6715.  0  30  .  61. 

8527.6  30.08 

831.2. H  29.33 

8159.1.  26.61 
7976.6  27.91 
7e0u.7  27.23 
7625.3  26.56 
71.52.  7  25.  91 
7283.0  25,26 

7116.3  21.. 66 

6952.6  2^.06 

6792.4  23.1.7 
6635.1.  22.89 
61.61  .  7  22.  33 

6331.5  21.78 
6181.. 7  21.21. 
b6<>l.<«  20.72 

5901.6  20.20 
5765.3  19.70 
5632.5  19.22 

5503.  1  16.  71. 

5377.0  16.27 

5251.. 2  17.62 

5131.. 6  17.38 

5017.9  16.95 

1.926.2  16.90 

1.816.6  16.1.2 
1.705,9  16.00 

1.621.7  15.62 
1.506  .  2  15.29 

1.1.12.6  II.. 99 

1.317.1  II.. 69 

1.231.. 8  11.. 1.0 

1.131.7  14.10 

1.036.5  13.82 

3948.9  13.54 

3660.9  13.26 

3771.7  12.97 
3706,0  12.67 

3621.2  12.39 

3555.7  12.10 

3371.3  11,45 

3209.8  10,86 
3050.0  10.30 
2910.5  9.76 

2778.8  9.24 

2665.4  8.76 

2552.2  8.33 

2454.3  7.92 

2272.0  7.15 

2126.7  6.49 

2004.9  5.92 
1905.7  5.41 
1828.9  4.95 

1778.1  4.55 
1732.7  4.20 

1701.4  3.90 

1679.5  3.62 

1665.2  3.38 


INTERNAL  ENTHALPY 
ENERGY 
J/G  J/G 


-190.36  -149,27 

-167.96  -146.69 

-164.92  -143.42 

-181.90  -140.16 

-176,38  -136,92 

-175,63  -133,68 

-172,90  -130.46 

-169.92  -127.25 

-166.96  -124.05 

-164.01  -120.65 

-lol.a?  -117.67 

-156.14  -114.50 

-155.22  -111.34 

-152,32  -106,19 

-149.43  -105.05 

-14b. 55  -101.92 

-143.66  -96.79 

-140.62  -95.68 

-137.97  -92,57 

-135.13  -89.47 

-132.30  -66.37 

-129.47  -83.28 

-126.66  -80.19 

-123.64  -77.11 

-121,04  -74,03 

-118,23  -70.95 

-115.43  -67.87 

-112.63  -64.76 

-109.83  -61.70 

-107.04  -58.61 

-104.24  -55.52 

-101.44  -52.43 

-98.66  -49.35 

-95.89  -46. 2B 

-93.15  -43.23 

-90,60  -40,36 

-87.68  -37.32 

-65.14  -34.25 

-62,45  -31.25 

-79.75  -28.22 

-77.07  -25.21 

-74.38  -22.16 

-71.72  -19.18 

-69.04  -16.16 

-65.37  -13.14 

-53.70  -10.11 

-51.03  -7.08 

-58.38  -4.0E 

-55.74  -1.06 

-53.10  1.95 

-50.41  5.03 

-43.78  12.62 

-37.14  20.25 

-30.53  27.89 

-23.96  35.51 

-17.51  43.08 

-11.13  50.58 

-4.87  58.00 

1.34  65.40 

13.56  60.09 

25.53  94.67 

37.25  109.06 

48.79  123.45 

60.14  137.72 

71.23  151.79 

62.09  165.70 

92.69  179.40 

103.07  192.95 

113.20  206.27 


ENTROPY  Cv 
J/G-K  J/G-K 


2.142  1.131 

2.184  1.125 

2.235  1.116 

2.266  1.106 

2.335  1.099 

2.382  1,090 

2.427  1.061 

2.471  1.071 

2.514  1.062 

2.555  1.053 

2.596  1.044 

2.635  1.035 

2.b73  1,026 

2,710  1,017 

2,745  l,u09 

2,  781  1.  00: 
2.615  .993 
2.849  .965 
2.662  ,976 
2,914  ,977 

2,945  .966 

2.97b  .961 

3.006  .956 

3.  C35  .952 
3.C04  .950 
3.092  .947 
3.120  .946 
3.147  .945 
3.174  .945 
3.200  .945 

3,225  ,944 

3. 252  .941 

3.277  .93  3 

3.301  .92  5 

3.325  .906 

3.347  .903 

3.371  .896 

3.394  .669 

3.415  .682 

3.438  .675 

3.450  .871 

3.461  .866 

3.502  .652 

3.523  .858 

3.544  .655 

3.564  .651 

3.584  .648 

3.6U4  .645 

3.623  .641 

3.642  .638 

3.662  .840 

3.706  .852 

3.754  .850 

3.798  .840 

3.641  .628 

3.883  .815 

3.923  .602 

3.951  .791 

3.999  .782 

4.070  .759 

4.136  .761 

4.202  .757 

4.263  .754 

4.322  .752 

4.377  .750 

4.429  .746 

4.479  .742 

4.527  .736 

4.572  .729 


Cp  VELOCITY 
OF  SOUND 


J/G-K 

M/S 

1,643 

1243. 

1,536 

1235. 

1,  632 

1225. 

1,  526 

1216. 

1,620 

1  207. 

1,514 

1197. 

1.609 

1188. 

1,603 

1179. 

1,598 

1170. 

1,  593 

1150. 

1.568 

1151. 

1,583 

1  142. 

1,578 

1133. 

1.573 

1123. 

1.568 

1114. 

1.554 

1104. 

1.560 

1095. 

1.  556 

1085. 

1.552 

1075. 

1,  549 

1055. 

1,  545 

1055. 

1.  544 

1045. 

1,542 

10  35. 

1,  541 

1  024. 

1.  541 

1014. 

1,  541 

1003. 

1.  541 

992. 

1,  542 

981. 

1.  543 

970. 

1.  544 

960. 

1.  544 

949. 

1,  543 

939. 

1,538 

929. 

1.628 

921. 

1,510 

915. 

1,532 

914. 

1,520 

904. 

1,  512 

895. 

1,504 

688. 

1,504 

880. 

1,504 

673. 

1,505 

856. 

1,505 

860. 

1.507 

852. 

1.  510 

845. 

1.513 

838. 

1.514 

830. 

1,515 

822. 

1,510 

815. 

1,509 

808. 

1,509 

799. 

1,526 

777. 

1.  529 

760. 

1.527 

744. 

1.  517 

730. 

1.505 

716. 

1.490 

704. 

1.  483 

592. 

1,476 

680. 

1,460 

557. 

1.  448 

636. 

1.  442 

618. 

1.432 

602. 

1.  419 

587. 

1.400 

576. 

1.382 

567. 

1.  362 

559. 

1.  340 

553. 

1.  318 

548. 
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TABLE  Via.  THERHOOYNAHIC  PROPERTIES  OF  OXYGEN 


600.    BAR  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM         ISOCHORE       INTERNAL        ENTHALPY       ENTROPY  Cw  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE       ENERGY  OF  SOUND 

K  cm3/g  bar-cm3/g        BAR/K  J/G  J/G  J/G-K  J/G-K  J/G-K  M/S 


BO.SSt 

.7*55 

10a03.7 

*0.20 

-190.0* 

-1*5.31 

2.1*6 

1.13* 

1.6*1 

1250. 

62. 

.  7<.77 

IQ  699. 6 

39.59 

-188.*5 

-1*3. 59 

2.17* 

1.130 

1.637 

12*5. 

6i>. 

.7518 

10501.5 

38. *7 

-185. *3 

-1*0.32 

2.226 

1.121 

1.631 

1236. 

66. 

.7560 

1030*.* 

37. *1 

-182. *3 

-137.07 

2.276 

1.112 

1.625 

1227. 

68. 

.7601 

10108.5 

36. *1 

-179. *3 

-133.82 

2.32* 

1.103 

1.619 

1218. 

70. 

.  761)3 

9913.7 

35. *5 

-176. *5 

-130.59 

2.371 

1.09* 

1.613 

1209. 

72. 

.7685 

9720.3 

3*. 53 

-173. *8 

-127.37 

2.*17 

1.085 

1.607 

1200. 

7't. 

.7727 

9528.2 

33.6* 

-170.53 

-12*. 16 

2.*60 

1.076 

1.601 

1191. 

76. 

.7769 

9337.7 

32.79 

-167.58 

-120.97 

2.503 

1.  067 

1.595 

1182. 

7a. 

.7812 

91*8. 8 

31.97 

-16*. 65 

-117.78 

2.5** 

1.058 

1.590 

1172. 

»0. 

.7S5<> 

8961. 7 

31.18 

-161. 73 

-11*. 61 

2.585 

1.0*9 

1.58* 

1163. 

62. 

•  7898 

8776.6 

30  .*1 

-158. 83 

-111. ** 

2  .  62* 

1.0*0 

1.579 

115*. 

8it. 

.79*1 

8593.* 

29.67 

-155.9* 

-108.29 

2.662 

1.031 

1.  57* 

11*5. 

66. 

.7985 

8*12. 5 

28.95 

-153.05 

-105.15 

2.699 

1.  023 

1.569 

1136. 

as. 

.8029 

8233.9 

28.2* 

-150.18 

-102.01 

2.  735 

1.01* 

1.56* 

1127. 

90. 

.8073 

8057.7 

27.56 

-1*7. 33 

-98.89 

2.770 

1.  006 

1.559 

1117. 

92. 

.8118 

788*. I 

26.90 

-1**.*8 

-95.77 

2.80* 

.  999 

1.  555 

iioa. 

9<«. 

.8163 

7713.2 

26.25 

-1*1.65 

-92.67 

2.837 

.  991 

1.551 

1098. 

96. 

.8209 

75*5.1 

25.61 

-138.82 

-89.57 

2.870 

.93* 

1.  5*7 

1089. 

96. 

.8255 

7380.0 

25.00 

-136.01 

-86. *8 

2.902 

.978 

1.5** 

1079. 

100. 

.8301 

7217.9 

2*.*0 

-133. 20 

-83.39 

2.933 

.972 

1.5*1 

1069. 

102. 

.83*8 

705  8.9 

23.81 

-13  0 . *0 

-80. 32 

2.96* 

.96  7 

1.  538 

1059. 

1J<>. 

.8395 

6903.1 

23.23 

-127.61 

-77.2* 

2.993 

.963 

1.536 

10*9. 

1J6. 

6750.6 

22.67 

-12*. 83 

-7*. 17 

3.023 

.  950 

1.  535 

1039. 

lOS. 

.8*91 

6601.* 

22.12 

-122.05 

-71.10 

3.051 

.  957 

1.53* 

1029. 

no. 

.8539 

6*53.5 

21.59 

-119.27 

-58.03 

3.080 

.  955 

1.53* 

1018. 

112. 

.8588 

6313.1 

21.06 

-116. *9 

-5*. 96 

3.  107 

.  95* 

1.  53* 

1008. 

n't. 

.8638 

617*. 0 

20.55 

-113. 72 

-61.90 

3.13* 

.953 

1.535 

997. 

116. 

.8686 

6038.* 

20.05 

-110.95 

-58.62 

3.151 

.953 

1.535 

987. 

iia. 

.8738 

5906.  1 

19.57 

-108. 18 

-55.75 

3.  187 

.953 

1.537 

976. 

1^0. 

.8769 

5777.1 

19.09 

-105. *1 

-52.66 

3.213 

.952 

1.537 

966. 

122t 

.  88*0 

5651.5 

18.63 

-102. 6* 

-*9 . 6  0 

3.  239 

.95  0 

1.  535 

956. 

12'.. 

.8892 

5529.0 

18.18 

-99.88 

-*6.53 

3.26* 

.  9** 

1.530 

9*7. 

126. 

.89** 

5*09.7 

17.7* 

-97.1* 

-*3.*e 

3.  288 

.93* 

1.  520 

938. 

12a. 

.8997 

5293.3 

17.31 

-9*.*3 

-*0.*5 

3.  312 

.91* 

1.501 

932. 

13C. 

.9053 

5208.* 

17.37 

-91.95 

-37,53 

3.  33* 

.  913 

1.  530 

93*. 

132. 

.9107 

5101.3 

16.88 

-89.2* 

-3*. 60 

3.357 

.905 

1.  517 

92*. 

lilt. 

.9163 

*986.1 

16. *2 

-85.5* 

-31.55 

3.  380 

.  697 

1.505 

915. 

13o. 

.9219 

*911.1 

16.02 

-83.87 

-28.55 

3.*02 

.889 

1.  *92 

908. 

136. 

.9276 

*793.9 

15.67 

-81.21 

-25.56 

3.*2* 

.  681 

1.  *89 

900. 

I'li). 

.9333 

*700.8 

15.37 

-78. 57 

-22.57 

3.**5 

.875 

1.  *88 

69*. 

1<.2. 

.9391 

*6a5.9 

15.09 

-75.92 

-19.5b 

3.  *66 

.  869 

I.*e8 

888. 

i-tt. 

.9**9 

*527.3 

1*.82 

-73.29 

-16.60 

3.*87 

.  665 

1.  *88 

883. 

1<>&. 

.  9509 

**20.* 

1*.5* 

-70.66 

-13.61 

3.508 

.861 

1.  *92 

875. 

Ina. 

.9568 

*323.2 

1*.25 

-66.0* 

-10.63 

3.528 

.658 

1.  *9* 

368. 

15J. 

.9629 

*23*.* 

13.97 

-65. *1 

-7.63 

3.5*8 

.85* 

1.  *95 

851. 

152. 

.9691 

*1**.7 

13.71 

-62.79 

-*.6i. 

3.568 

.651 

1.  *98 

85*. 

1S<.. 

.9753 

*053.6 

13.** 

-60.17 

-1.6b 

3.588 

.  8*8 

1.501 

9*7. 

156. 

.9816 

3999.9 

13.17 

-57. 56 

1.33 

3.607 

.8*5 

l.*97 

8*2. 

15i. 

.9878 

3915.3 

12.88 

-5*. 97 

*.31 

3.526 

.  8*2 

l.*93 

33*. 

160. 

.99*3 

36**. 0 

12.58 

-52.30 

7.36 

3.  6*5 

.  6** 

1.  *96 

325. 

163. 

1.0107 

3659.9 

11.90 

-*5. 77 

1*.87 

3.  691 

.  857 

1.  509 

803. 

170. 

1.0275 

3506.5 

11.30 

-39.23 

22. *2 

3.  736 

.  8  5* 

1.508 

787. 

175. 

1. 0**8 

3335.2 

10.76 

-32.73 

29.95 

3.  780 

.  8h* 

1.507 

772. 

laj. 

1.0627 

3186.3 

10.2* 

-26.29 

37. *7 

3.  822 

.832 

1.500 

758. 

185. 

1.0811 

30*9.7 

9.72 

-19.92 

**.95 

3.  863 

.813 

1.  *89 

7**. 

190. 

I.IOOJ 

2937.1 

9.21 

-13.63 

52.37 

3.  903 

.606 

1.  *72 

732. 

195. 

1.1192 

2820 .7 

8.75 

-7.*6 

59.69 

3.9*1 

.795 

1.  *5e 

719. 

200. 

1.1390 

2722.5 

8.35 

-1.35 

66.96 

3.  978 

.79o 

l.*50 

709. 

210. 

1.1799 

2528.* 

7.61 

10.67 

81. *5 

*.  0*9 

.  77^ 

I.  **3 

537. 

ZZi. 

1.2228 

2366.5 

6.90 

22. *6 

95.83 

*  .  115 

.765 

1.  -.26 

56*. 

Zli. 

1.2670 

22*2.9 

6.32 

3*. 00 

110.02 

*.  178 

.  750 

1.  *13 

5*7. 

Zti, 

1.3131 

2133.1 

5.81 

*5,39 

12*. 17 

*.239 

.758 

1.  *l  3 

631. 

250. 

1.3608 

2Q38.1 

5.35 

56.  51 

138. 2t 

*.  29b 

.755 

l.*05 

616. 

26:. 

l.'>0  98 

1985.5 

*.93 

57.52 

152.21 

*.  351 

.7  53 

1.385 

60*. 

270. 

l.*596 

192  9.6 

*.56 

78. *0 

165.98 

*  .  *03 

.750 

1.  371 

59*. 

282. 

1.5102 

1893.6 

*.2* 

88.95 

179.58 

*.*52 

.7*: 

1.  351 

585. 

290. 

1.5d19 

1861.7 

3.95 

99.  31 

193.02 

*.50O 

.7*0 

1.  331 

579. 

30  J. 

1.61*2 

1837.3 

3.69 

1J9. *1 

206.26 

* .  5*  * 

.733 

1.  312 

573. 
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TABLE   Via.   THERMOOYNAMIC   PROPERTIES   OF  OXYCEN 


650.    BAR  ISOBAR 


TEMPERATURE 


UOLUflE 
Cm3/& 


ISOTHERM  ISOCHORE 
QEMVATIUE  DERIVATIVE 
BAR-Cm3/g  BAR/K 


INTERNAL 
ENERGY 
J/G 


ENTROPY 
J/&-K 


Cv 
J/G-K 


Cp 


VELOCITY 
CF  SOUND 
M/S 


.  7'»'.1 

10971.7 

1*0.25 

-189. 71 

-11*1.  35 

2.  150 

1.137 

1.639 

1258. 

bZ. 

.  7'»51 

10920.6 

39.95 

-189. 93 

-11*0.1*9 

2.161* 

1.13'* 

1.  637 

1255. 

bi^. 

.  7492 

10  725. 1 

38.82 

-185.92 

-137.23 

2.216 

1.  126 

1.630 

1  21*6. 

bb. 

.7532 

10530.6 

37.  76 

-182. 93 

-133.97 

2.266 

1.117 

1.  621* 

1237. 

ai. 

.7573 

10337.2 

36.75 

-179. 96 

-130.73 

2.311. 

1.108 

1.518 

1228. 

70. 

.  761't 

IC  11.5  .  0 

35.79 

-176 . 99 

-127. 50 

2.  361 

1.  099 

1.  511 

1220. 

7  2. 

.7655 

9953.9 

31*.  66 

-171*.  01* 

-121*.  2  9 

2.1*06 

1.090 

1.605 

1211. 

7it. 

.  7696 

9761.. 2 

33.  98 

-171.10 

-121.08 

2.I.5U 

1.081 

1.  599 

1202. 

7b. 

.7737 

9576.0 

33.12 

-lo8. 19 

-117.89 

2.  i»93 

1.0  72 

1.593 

1193. 

79. 

.7779 

9389. 3 

32.30 

-165.27 

-111*.  71 

2.531* 

1.053 

1.  517 

1181*. 

90. 

.  7821 

9201*. 

31.51 

-162. 37 

-111.51. 

2.57'. 

1.051. 

1.582 

1175. 

6i, 

.7863 

9021 . 3 

30 . 71* 

-159. 1*9 

-10  8.36 

2.613 

1.  01*5 

1.576 

1  166. 

.7905 

bitO. 2 

29.99 

-156.61 

-105.23 

2.651 

1.  037 

1.571 

1157. 

46. 

.  79'i7 

8661. I 

29.27 

-153. 75 

-102.0  9 

2.588 

1.  0  2  i 

1.  565 

Illt9* 

86. 

.  7990 

aiid!..!. 

28.57 

-150.90 

-98.97 

2.  721* 

1.0  2.. 

1.  550 

1139. 

90  . 

.  80  33 

6310.0 

27.88 

-11*8.  07 

-95.8  5 

2.  75  9 

1.012 

1.  555 

1130. 

9^. 

.  80  77 

8138. 1 

27.22 

-1..5.  21. 

-92.71* 

2.793 

1.  0  01* 

1.  551 

1121. 

9'.. 

.8121 

7968. 8 

26.57 

-11*2. 1*3 

-89.65 

2.  626 

.997 

1.  51*6 

1112. 

96. 

.8165 

7802.2 

25.91* 

-139. 63 

-86.56 

2.859 

.  991 

1.  51*2 

1102. 

9S. 

.  82u9 

7638. 5 

25.32 

-136.  81* 

-83.1*6 

2.891 

.  99'» 

1.53  9 

1093. 

100. 

.a25<> 

71.77.  7 

21*.  72 

-131*.  05 

-8O.1.C 

2.  922 

.  979 

1.  536 

1  083. 

102. 

.8300 

7319. 9 

21*. 13 

-131. 29 

-77.33 

2.  952 

.  971. 

1.533 

1073. 

IQi*. 

.  83'>S 

7165.3 

23.56 

-129. 51 

-71*. 27 

2.992 

.970 

1.  531 

1063. 

106. 

.  8391 

7013.9 

23.00 

-125. 75 

-71.21 

3.011 

.  967 

1.  529 

1053. 

1 U  S  . 

.  9'.37 

6665 . 5 

22.1*5 

-122. 99 

-68.15 

3 . 01*0 

.  961* 

1.  528 

1Q1.3. 

110. 

.  8Hdit 

6720.5 

21.92 

-120 . 21* 

-65.0  9 

3.  058 

.962 

1.529 

1033. 

112. 

.8531 

6578.7 

21 .  1*0 

-117 .  1*9 

-62.01* 

3.095 

.961 

1.  528 

1023. 

litt. 

.  8579 

61.1*0  .  3 

20.69 

-111*.  71* 

-  59 • 96 

3.122 

.961 

1.  529 

1012. 

116. 

.862  7 

6  305.2 

2  0.39 

-111.99 

-55.92 

3  .  l'*9 

.951 

1.530 

10  0  2. 

119. 

.  8675 

617  3.1* 

19.90 

-109. 25 

-52. 86 

3.  175 

.961 

1.531 

992 . 

120. 

.8721. 

60<*l*.9 

19.1*3 

-106.50 

-1*9.80 

3.  201 

.  950 

1.530 

962. 

122. 

.  8773 

5919.5 

- 10  3. 76 

-1*6  •  71* 

3.226 

.95" 

1.528 

972 . 

12**. 

.8823 

5  797.3 

16.51 

-101. 33 

- 1*  3 .  6  5 

3.251 

.95  3 

1.523 

963. 

12  6. 

.8872 

5678.2 

3.275 

.  9 1. 2 

1.513 

955  . 

17*^5 

13  0. 

.8977 

1  7  7n 

"07  p* 

'a^ 

.922 

1.521 

951. 

132. 

y  • 

1  7  ?7 

.  r  *  f  ^ 

"of  q? 
"at  at 

7  -lit. 

1 '  ? 

16.81 

"?A  An 

'  an? 

13  ' 

• 

519^*7 

"95*19 

"25*80 

3*  388 

*  997 

1^8  3 

927* 

1 3  . 

•  91 89 

5  0  73.5 

16.01 

-92.56 

-22.83 

3  .  1. 1  0 

.664 

1 .  1*  77 

919 . 

.92<»'« 

1.983.2 

15.69 

-79.95 

-19.87 

3.1.31 

.  663 

1.1.71 

913. 

l".?. 

.9299 

1*889.0 

15.  1*2 

-77.  31* 

-16.90 

3.1.52 

.  873 

1.1.70 

907. 

litu. 

.9355 

1.81H.2 

15.18 

-71..  75 

-13.91. 

3.  1*73 

.  869 

1.  1*71 

903. 

1<>6. 

.9<.ll 

1*703.  1 

11*. 93 

-72.16 

-10.99 

3.1*93 

.95! 

1.1*76 

897, 

.9'»67 

1*603.9 

11*. 69 

-69.58 

-8.01. 

3.513 

.660 

1.1*91 

991. 

IS.. 

.9525 

1*513.  7 

11*. 1*2 

-66.98 

-5.08 

3.  533 

.95c 

1.  1.83 

881*. 

15?. 

.9583 

1*1.22.3 

11*. 11* 

-61*. 1*0 

-2.12 

3.553 

.  653 

1.1.91* 

977. 

151.. 

.96'.1 

1*329.3 

13.87 

-61.83 

.83 

3.572 

.  951 

1.  1.97 

970. 

156. 

.  9701 

1.281*. 5 

13.61 

-59.25 

3.81 

3.591 

.  61.6 

1.  1*83 

865. 

I5fl. 

.9760 

1*211.0 

13.36 

-56.68 

6.75 

3.510 

.  91*5 

1.  1*83 

860  . 

16  . 

.9821 

1*126.  1 

13.08 

-51*.  05 

9.79 

3.629 

.  61*8 

1.  1*66 

851. 

165. 

.997<t 

391*5.1 

12.36 

-1.7.60 

17.21* 

3.575 

.862 

1.  l*9i 

829. 

17i.. 

1.0133 

3806.5 

11.71 

-1*1.  13 

21**73 

3,720 

.853 

1.1.97 

912. 

175. 

1.029<i 

3619.9 

11.18 

-31*. 73 

32.17 

3.763 

.  81.8 

1.1.87 

797. 

18«. 

1.0<i60 

31*57.1* 

10.67 

-28.39 

39.60 

3.805 

.635 

1.  1.93 

791.. 

185. 

1.0630 

3315.0 

10.18 

-22.11 

1*6.99 

3.  81.5 

.923 

1. 1*76 

771. 

191^. 

1.0807 

3201*. 3 

9.68 

-15.89 

51*. 35 

3.885 

.811 

1.  1*60 

759. 

195. 

1.0983 

3085.3 

9.20 

-9.  80 

51.59 

3.  922 

.801 

1.  1*1*6 

71*5, 

200. 

1.1167 

2988.5 

8.72 

-3.77 

68.82 

3.959 

•  792 

1.  1*27 

731*. 

21  . 

LlSltZ 

2782.1 

8.01 

8.06 

83.09 

1..023 

.77? 

1,  1*23 

711*. 

220. 

1.193<> 

2599.0 

7.32 

19.70 

97.27 

1*.  091* 

.  770 

1.1*16 

691. 

23u. 

1.2339 

21*81.5 

6.70 

31.11 

111.32 

1**157 

.  761* 

1.  397 

673. 

. 

1.2758 

23^1*. 8 

6.18 

1*2.35 

125.28 

1**216 

.761 

1.  392 

659. 

25 

1. 3189 

221*6.0 

5.72 

53.1*3 

139.16 

i*.273 

.  759 

1.  393 

61*2. 

26  0. 

1.3638 

2191*. a 

5.29 

61*. 38 

153.03 

1..327 

.757 

1.  373 

531. 

270. 

1.<.089 

2128.2 

i*.9l 

75.09 

166.67 

1..379 

.  753 

1.  360 

620. 

280. 

1.1)550 

2090.2 

1..57 

85.61 

180.19 

i*.l*28 

.71.9 

1.  31*1 

512. 

290. 

1.5019 

201*7.6 

it.26 

95.92 

193.51. 

1**1.75 

.  71.3 

1.  321. 

501*. 

300. 

1.51.92 

2013.2 

3.99 

105.99 

206.69 

1**520 

.737 

1.  306 

597. 
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TABLE  Via.   THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


700.  BAR  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM 
DERIVATIVE 
K  Cm3/G  BAR-Cm3/G 


62.000 

.7<»26 

11138.7 

6<». 

.7lt66 

109l>5.8 

66. 

.7506 

10753.8 

66. 

.75<«& 

10562.8 

70. 

.7586 

10373.0 

72. 

.7626 

1018'.. 2 

74. 

.7666 

9996.8 

76. 

.7707 

9810.7 

78. 

.77ii7 

9626.2 

SO. 

.7788 

9it<(3.2 

62. 

.  7  829 

9262.1 

ait. 

.7870 

9082.9 

86. 

.7912 

8905.7 

88. 

.7953 

8730.6 

90. 

.7995 

8557.9 

92. 

.8038 

8387.6 

9<>. 

.80  80 

8219.8 

96. 

.8123 

8Q5<..6 

93. 

.8166 

7892.2 

100. 

.8210 

7732.5 

102. 

.  825^. 

7576.0 

10i». 

.3298 

71.22.3 

106. 

.8  31.2 

7271.7 

108. 

.8387 

7121..  3 

110. 

.3'>32 

6980.0 

112. 

.8'.77 

6838.9 

n't. 

.8523 

6701.1 

116. 

.8569 

6566.5 

118. 

.8616 

61.35.0 

120. 

.8663 

6306.8 

122. 

.8710 

6181. 7 

12i>. 

•  8757 

6059.7 

126. 

.8805 

591.0.  7 

128. 

.8853 

5821.. 6 

130. 

.8906 

57'.9.'» 

13Z. 

.8956 

Sb'.?.'. 

n't. 

.9006 

5527.1 

136. 

.9058 

5'.73.0 

138. 

.9109 

53'.7.6 

xita. 

.9161 

5260.1. 

litZ, 

.321'. 

5166.9 

I'.'.. 

.9267 

5095.9 

litb. 

.9320 

'.'98  0.  b 

li«8. 

.9373 

1.879.1 

150. 

.9<.28 

1.787.5 

1S2. 

.9'.83 

1.691..  3 

±5h. 

.9538 

1.599.5 

156. 

.9595 

I.55I..2 

158. 

.9652 

1.510.5 

160. 

.9709 

1.1(02.0 

165. 

1.227.  7 

170. 

1.0004 

1.111.  3 

175. 

1.0155 

3905.8 

18U. 

1.0309 

3721.. 

185. 

1.0469 

3575.0 

199. 

1.0  631. 

3l.b7.3 

195. 

1.0799 

331.6.  3 

200. 

1.0970 

3252.6 

210. 

1.1317 

3033.0 

220. 

1.1677 

230. 

i.2053 

2720.1. 

21.0. 

1.2<<3tt 

2601.3 

250. 

1.2829 

21.51.6 

260. 

1. 321.5 

21.01.. 9 

270. 

1.3657 

2327,6 

280. 

l.'<082 

2290 .0 

290. 

1.'.510 

2236.5 

300. 

l.'»9'.l 

2191.6 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


BAR/K  J/G  J/G 

I.  0.30  -189.  38  -137.1.0 
39.17  -186.39  -131.. 13 
38.  10  -183.  1.2  -130.  88 
37.09  -180.1.6  -127.61. 
36.12  -177.51  -121.. 1.1 

35.19  -171.. 58  -121.20 
31.. 31  -171.66  -117.99 
33.1.5  -168.  75  -Hit. 80 
32.63  ••165.86  -111.63 
31.83  -162.98  -108.1.6 

31.06  -160.11  -105.31 

30.31  -157.26  -102.17 

29.59  -151.. 1.2  -99.03 

28.83  -151.59  -95.91 

28.20  -11.8.  77  -92.30 

27.53  -11.5.97  -89.70 
25.88  -11.3.18  -85.61 

25.25  -11.0.  39  -83.53 
25.63  -137.62  -60.1.6 

25.03  -131..  86  -77.39 

Z"..!.!.  -132.11  -71.. 33 

23.87  -129.3b  -71.28 

23.31  -125.62  -69.23 

22.77  -123.89  -65.18 
22.23  -121.16  -62.13 
21.71  -118.1.3  -59.09 
21.20  -115.  70  -56.01. 
20.70  -112.99  -52.99 
20.22  -11U.25  -1,9.91. 
19.75  -107.53  -1.6.99 

19.28  -101.. 81  -<.3.6i. 
18.83  -102.10  -40,79 
18.39  -99.40  -37.77 
17.97  -96.74  -34.76 
19.00  -94.39  -32.04 
17.58  -91.71  -29.02 
17,14  -69.05  -25.01 
16.70  -86.40  -23.00 

15.29  -93,81  -20,04 
15.95  -91.22  -17.10 

15.56  -76.65  -14.15 

15.44  -76.09  -11. 2e 

15.26  -73.55  -9.31 

15.04  -71.00  -5.39 
14.81  -58.45  -2,4b 

14.58  -55,91  .47 

14.32  -53.37  3.39 

14.04  -50,91  5,3b 

13.78  -58.27  9.c9 

13.54  -55.58  12.29 

12.86  -49.29  19.69 

12.14  -42.96  27.17 

II.  55  -35,55  34,52 

11.05  -30,32  41,95 

10.59  -24.12  49,16 
10,12  -17.97  55.47 

9.65  -11.95  53,55 

9.17  -5,9b  70,64 

8.36  5.71  84.93 

7.73  17.18  98,92 

7.06  29,52  112,99 

6.53  39.63  126.70 

b.07  50.55  140.35 

5.64  61.45  154.17 

5.24  72.09  167,69 

4.86  82.58  181.15 

4.57  92.84  194.40 

4.28  102.88  207,47 


ENTROPY  Cv  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G-K 

J/G-K 

rt/S 

2,154 

1, 

139 

1,637 

1255 

2,206 

1. 

130 

1.630 

1257. 

2,256 

^ , 

121 

1.62  3 

1248. 

2,304 

113 

1,517 

1239. 

2,351 

J* 

104 

1,610 

1230. 

2,  395 

1, 

095 

1,504 

1222. 

2,440 

0  6  5 

1.  598 

1213. 

2,462 

1. 

077 

1,591 

1204. 

2,  524 

1. 

058 

1,585 

1 196  . 

2,  554 

1. 

059 

1,590 

1187. 

2,  fc03 

1. 

050 

1,574 

1178, 

2,  541 

1. 

042 

1,56  9 

1169, 

2.577 

1. 

033 

1,  563 

1150. 

2.713 

1. 

025 

1,  557 

1151. 

2.  749 

1. 

Oil 

1 ,  552 

1143, 

2.  782 

1. 

013 

1,547 

1133. 

2.815 

1. 

003 

1.  543 

1124, 

2.  648 

997 

1.539 

1115, 

2.860 

991 

1.535 

1106, 

2.911 

965 

1.  531 

1096. 

2.  941 

960 

1,  529 

1  087. 

2.971 

977 

1,  525 

1077. 

3.000 

973 

1,  525 

1  057, 

3,  026 

971 

1,  524 

1057, 

3.056 

96  9 

1,523 

1  047, 

3.093 

969 

1.  523 

1037. 

3.  110 

968 

1,524 

1027. 

3.137 

969 

1.  525 

1017, 

3.163 

969 

1,525 

1007, 

3.199 

958 

1,  525 

997  , 

3.214 

966 

1,52  3 

997, 

3,  239 

961 

1,519 

973, 

3.263 

951 

1,507 

970, 

3.  285 

932 

1.469 

964, 

3.307 

932 

1.  513 

955, 

3.330 

.926 

1.606 

958. 

3.353 

918 

1,  495 

949, 

3.375 

909 

1,477 

943. 

3.  397 

697 

1,455 

935. 

3.418 

987 

1,  455 

929, 

3.439 

67  J 

1,  452 

924, 

3.450 

87. 

1,  hSO 

921, 

3.490 

855 

1.459 

915, 

3.500 

961 

1.454 

911, 

3.519 

656 

1.469 

905, 

3.639 

65: 

1.  474 

90  0, 

3.559 

852 

1.477 

993  , 

3.677 

650 

t-,  471 

989, 

3.595 

847 

1,457 

884, 

3.  £il  4 

851 

1,479 

875, 

3.bbO 

966 

1,  492 

954, 

3.705 

963 

1.473 

639, 

3.  7-.7 

651 

1,458 

621, 

3.769 

839 

1 ,  »57 

807, 

3.829 

62d 

1,  462 

795  , 

3.  668 

914 

1,  449 

786, 

3,9j6 

605 

1,439 

773, 

3,  941 

795 

1,  41  9 

751, 

4,010 

792 

1,402 

737, 

4.075 

774 

1,408 

717, 

4,137 

769 

1.  381 

599, 

4.  19  6 

765 

1,  373 

593, 

4.  252 

.753 

1.  360 

556, 

4.  306 

750 

1.  363 

557. 

4,357 

757 

1.  351 

645, 

4,40  6 

752 

1,  331 

53b, 

4,  452 

.747 

1,  317 

529. 

4,497 

741 

1,  301 

520  . 

TWO-PMiSE  BOUNOARY 
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TAfSLE   <lla.    THERHQOrNAMIC   PROPERTIES  OF  OXYGEN 


750.    BAR  liOSAR 

I£MF£RATU^«E       VOLUME  ISOTHERM  ISOCHORE        INTERNAL        ENTHALPr        ENTROPf  C\J  Cp  VELOCITY 

□  ERIVATIVE     OERIVATII/E       ENEROY  OF  SOUND 


Cfl3/& 

sar-cmS/g 

BAR/K 

J/& 

J/G 

J/G-K 

J/G-K 

J/G-K 

M/S 

62. 5ia 

.7 '.12 

11301.. 7 

1.0.35 

-189.05 

-133.1.6 

2.157 

1.  11>1 

1.635 

1273. 

.  7't'.l 

11163.7 

3  9.51 

-186.  31. 

-131.01. 

2.196 

1.13  5 

1.  630 

1266. 

66. 

.  7<teo 

10971..  1 

38.1.1. 

-193. 38 

-127.78 

2.21.6 

1.  125 

1.623 

1258. 

63. 

.  7519 

10785.5 

37.1.2 

-180.  91. 

-121.. 51. 

2.291. 

1.117 

1.615 

121.9. 

70. 

.7558 

li597.9 

36.1.5 

-178.01 

-121. 3:: 

2.  3'.i 

I.IOS 

1.509 

121.1. 

72. 

.7598 

lubll. 3 

35.52 

-175.09 

-118. 11 

2.336 

1.099 

1.603 

1  232. 

71.. 

.  763? 

1022b. 0 

31.. 63 

-172. 19 

-111.. 91 

2.1.30 

1.  090 

1.596 

1221.. 

7b. 

.7677 

1001.2.  0 

33.77 

-169.30 

-111. ?E 

2.  1.72 

1.081 

1.  590 

1215. 

78. 

.7717 

9859.5 

32.91. 

-166.  1.2 

-108.55 

2.51'. 

1.U73 

1.581. 

1  207. 

ao. 

.7  756 

9678.5 

32.11. 

-163.56 

-105.36 

2.651. 

1.  06.. 

1.573 

1198. 

62. 

.  7796 

91.99.2 

31.37 

-160. 71 

-102.23 

2.  553 

1.055 

1.572 

1139. 

i**m 

•  7  637 

9  321.3 

3  0.62 

-157. 37 

-  99. 1 u 

2.630 

1  •  01.  7 

1.566 

1181. 

6b. 

.  7877 

91H6.3 

29.89 

-155.05 

-95.97 

2.b6  7 

1.039 

1.550 

1172. 

68. 

.7918 

8972. 9 

29.  19 

-152.21. 

-92. 6i 

2.703 

1.031 

1.551. 

1163. 

90. 

.7959 

6801.7 

28.50 

-11.9.  1.1. 

-89. 75 

2.736 

1.023 

I.  51.9 

1151.. 

92. 

.800b 

8632.9 

27.83 

-11.6.  6d 

-86.66 

2.  772 

1.016 

1.  51.1. 

im6. 

9h. 

.80<>1 

61.66. 1. 

27.16 

-11.3.  88 

-83.57 

2.  o05 

1.009 

1.539 

1137. 

96. 

.8083 

6302.6 

26.55 

-11.1.12 

-80.50 

2.637 

1.  0  02 

1.335 

1128. 

.8125 

81H1.1. 

25.93 

-138.37 

-77.1.3 

2.869 

.99' 

1.531 

1118. 

100. 

.8167 

7982. 9 

25.33 

-135.63 

-71.. 37 

2. 90  3 

.  991 

1.523 

1109. 

102. 

.8210 

7827.3 

2'..  75 

-132. 39 

-71.32 

2.93  J 

.  987 

1.  525 

1100. 

luH. 

•  8252 

767*. .  b 

2-. .  17 

-130. 17 

-68.2  7 

2 .  9o  J 

.98  3 

1.  522 

1090. 

106. 

.8295 

7521.. 9 

23.61 

-127.1.5 

-65.23 

2.989 

.  980 

1.  521 

1060. 

103. 

.8339 

7376.2 

23.07 

-121..  73 

-62. 19 

3.017 

.973 

1.519 

1071. 

110. 

.8382 

7231.. 6 

22.53 

-122.02 

-59.15 

3.0^5 

.976 

1.519 

1061. 

112. 

.81.26 

7C91..1 

22.01 

-119. 31 

-56.12 

3.072 

.975 

1.519 

1051. 

lit. 

.81170 

6950.7 

21.50 

-116. 60 

-53.06 

3.  099 

.9  76 

1.  519 

101.1. 

116. 

.8515 

6822. 5 

21.01 

-113.90 

-50.01. 

3.125 

.9  76 

1.520 

1331. 

113. 

.8560 

6691.1. 

20.52 

-111. 19 

-1.7.  00 

3.  152 

.976 

1.  521 

1321. 

120. 

.8605 

6563.1. 

20.05 

-108.1.9 

-1.3.  95 

3.177 

.975 

1.  520 

1311. 

122. 

.3650 

Di.38,  5 

19.59 

-105.79 

-1.0.91 

3.202 

.971. 

1.516 

1002. 

12'*. 

.  8696 

6316. 7 

19.13 

-103. 10 

-37.66 

3.227 

.969 

1.513 

993 . 

126. 

.871.2 

6197. 7 

18.70 

-lUO.  1.2 

-31..  66 

3.  251 

.  959 

1.502 

985. 

123. 

.  8788 

6081.7 

18.27 

-97.78 

-31.87 

3.275 

.  91.  3 

i.'.as 

979. 

111. 

.8839 

6C11. 1 

18.28 

-95.1.7 

-29.16 

3.  295 

.  91.  I 

1.  506 

981 . 

132. 

.  3887 

5912.2 

17.86 

-92. 62 

-26. 17 

3.318 

.93.' 

1. 1.99 

973. 

13h. 

.8935 

5789.0 

17.1.3 

-90. 18 

-23.17 

3  .  31.1 

.92  9 

1.  1.91 

961.. 

136. 

.3986 

571.6.6 

16.99 

-87.51. 

-20.16 

3.  363 

.  92  a 

1.  1.7  1 

959. 

133. 

.  90  31* 

5616.7 

16.  55 

-8h. 96 

-17.21 

3.385 

.90  9 

1.  h58 

9>.9. 

l^tO. 

.  903'. 

5532 . 8 

16.15 

-82.  1.0 

-11.. 27 

3.1.06 

.897 

1.  1.1.1 

91.3. 

I<t2. 

.9131. 

51.1.0.  1 

15.81. 

-79. 85 

-11.35 

3,1.27 

.  866 

1.1.32 

938. 

Itt. 

.9186 

5373.0 

15.61. 

-77. 32 

-8. 1.3 

3.l.^7 

.  877 

1.  1.30 

936. 

l'«6. 

.9236 

5253.2 

15.1.3 

-71..  82 

-5.55 

3.  1.67 

.  669 

1.  1.31. 

931. 

.9287 

511.9.1. 

15.28 

-72. 33 

-2.68 

3.1.86 

.663 

1. 1.1.2 

927. 

150. 

.9339 

5056.1. 

15.16 

-69. 31 

.22 

3.606 

.  859 

1. 1.53 

925. 

152. 

.9391 

1.961.  2 

11.. 91. 

-67. 31 

3.12 

3.525 

.056 

1.1.59 

920  . 

ISi.. 

.9itii2 

l.ebi..5 

11.. 71. 

-61.. 81 

6. 00 

3.51.1. 

.853 

1.1.66 

91'.. 

156. 

.91.98 

1.801.7 

11.. 50 

-62.27 

8.97 

3.  563 

.  651 

1.1.57 

910. 

158. 

.9553 

1.816.5 

11.. 23 

-59.  71. 

11.90 

3.682 

.  31.8 

1.  1.51. 

909. 

163. 

.9606 

1.671.  5 

13.96 

-57.19 

11.. 86 

3.600 

.852 

1.  1.66 

897. 

163. 

•  971.1. 

1.607  .8 

13.31. 

-50.36 

22.22 

3.  61.6 

.  86  6 

1.1.87 

879. 

170. 

•  9889 

i.'.22.  7 

12.61 

-1.1..  1.6 

29.70 

3.690 

.857 

1.  1.51. 

861.. 

175. 

1.0029 

1.191..  0 

11.91. 

-38.23 

36.99 

3.  733 

.  355 

1.1.55 

81.1.. 

130. 

1.0173 

3987.9 

11.1.1 

-32. 08 

1.1.. 22 

3.773 

.61.2 

1.<.50 

829. 

185. 

1.0323 

3830 .1 

10.96 

-25.98 

51.1.5 

3.613 

.629 

1.  1.1.7 

818. 

190. 

1.01.79 

3726.5 

10.51 

-19.39 

58.71 

3.652 

.617 

1.1.36 

809. 

195. 

1.0  631. 

36011.0 

10.06 

-13.93 

65.83 

3.669 

.808 

1.1.29 

799. 

200. 

1^0795 

3515.1 

9.61 

-7.98 

72.99 

3.925 

.80 

1. 1.13 

788. 

210. 

1.1118 

3281.2 

8.71 

3.59 

86.97 

3.993 

.787 

1.387 

760. 

223. 

l^ll.lt8 

3037.9 

8.07 

11.. 87 

100.73 

1..  057 

.773 

1.  396 

738. 

230. 

1.1802 

2959.7 

7.1.7 

26.  15 

111.. 67 

1..  119 

.  773 

1.377 

726. 

21iO. 

1.2161 

281. 1.. 9 

6.85 

37.19 

128.39 

1..177 

.  769 

1.  351. 

708. 

25J. 

1.251i> 

2655.2 

6.39 

1.7.91. 

11.1.80 

1..232 

.766 

1.369 

689. 

263. 

1.2904 

2615.2 

5.95 

58.  79 

155.57 

1..286 

.753 

1.  350 

680. 

273. 

1.3283 

2527.1 

5.57 

69.35 

168.97 

1..337 

.  760 

1.31.5 

669. 

280. 

1.3679 

21.92.1. 

5.19 

79.  81 

182. m 

1..366 

.  756 

1.  323 

660. 

29U. 

1.1.0  72 

21.26.9 

1..86 

90.02 

195.55 

1..1.32 

.  751 

1.  310 

651. 

300. 

1.1.1.67 

2371.7 

1..57 

100.02 

208.53 

1..1.76 

.71.1. 

1.297 

61.3. 

•    tmo-pmase  boundary 
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TABLE  Via.   THERHOOYNANIC  PROPERTIES  OF  OXYGEN 


«aO.   BAR  ISOBAR 


TEMPERATURE       VOLUHE  ISOTHERM 
OERIVATIt/E 
K  Cm3/g  BAR-Cm3/6 


•     6  3*035 

.  73  98 

1 106  9*7 

bit. 

.7iil6 

11378.9 

66. 

.7055 

11191.6 

68. 

.7093 

11005.3 

70. 

.7532 

10819.8 

72. 

.7571 

10635.0 

7i>. 

.7609 

10O52.2 

76. 

.7608 

10270.2 

78. 

.7687 

10089.5 

80. 

.7725 

9910 •O 

82j 

.7765 

9732.9 

8<>. 

.7800 

9557.1 

66. 

.  7800 

9383.3 

88. 

.7880 

9211.0 

90. 

.7923 

90'.1.7 

92. 

.7960 

8870.2 

9<i. 

.aooo 

8709.1 

96. 

.aiioo 

8506.5 

98. 

.  8085 

8386.0 

100. 

.8126 

8229. 0 

102. 

.8167 

8  C  7o • 3 

lOit. 

.8209 

7922.5 

106. 

.8251 

7773.6 

108. 

.8293 

7627.6 

110. 

.8335 

708*. 6 

112. 

.8377 

7300.6 

n't. 

.8020 

7207.6 

llo. 

•  8063 

7073.8 

118. 

.8506 

6902.9 

120. 

.9650 

6815.2 

122. 

.  8590 

6690.0 

12<.. 

.8638 

6563.6 

126. 

•  8682 

6009. 7 

128. 

•  8  726 

6333.6 

130. 

•  8776 

6267.7 

132. 

.8822 

6171.9 

13it. 

•  6868 

60O5.9 

136. 

•  8918 

6015. d 

138. 

•  8960 

5881.3 

i<»a. 

•  9012 

5800.9 

102. 

.9060 

5708,9 

loo. 

.9110 

5605.9 

li«6. 

.9157 

5521.0 

Iki. 

•  9206 

5015^2 

150. 

.9255 

5320.7 

1S2. 

.9305 

6223.5 

lit. 

•  935-. 

5125.0 

156. 

•  9O07 

6016.7 

158. 

•  9062 

5130.9 

160. 

•  9511 

0930. 1 

165. 

•  96'.3 

0785.6 

170. 

•  9783 

0701. 7 

175. 

.9910 

0085.9 

180. 

!• 30O9 

0208. 5 

185. 

!• J19U 

OOSu .6 

190. 

1.0339 

3982.2 

195. 

1. Oo8h 

3858.7 

200. 

1.0638 

3776.2 

21u. 

1.J939 

3626. 7 

22J. 

1^1203 

3202.1 

2J0. 

1.1^80 

3199.5 

1.1916 

309O.  tl 

25J. 

1.2236 

2665.8 

ZbO, 

1.2DJ5 

2825. H 

270. 

1.2955 

272d.  I 

280. 

I. 3328 

2696.7 

Z-ii. 

1. 3690 

2618.0 

10  J. 

i^o;j5o 

2552.9 

ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


8AR/K  J/G  J/G 

00.39  -188.70  -129.52 

39.85  -187.28  -127.90 
38.77  -180.33  -120.69 

37.76  -181.00  -121.05 

36.77  -178.08  -118.23 
35.80  -175.58  -115.02 
30.90  -172.69  -111.82 

30.08  -159.82  -108.63 

33.25  -166.96  -105.05 
32.05  -160.11  -102.30 

31.57  -161.28  -99.16 

30.92  -153.06  -96.02 

30.19  -155.55  -92.90 

29.09  -152.86  -89.75 
28.80  -160.08  -86.59 
26.13  -117.31  -93.50 
27.08  -100,55  -80.53 

26.80  -101.81  -77.05 
25.23  -139.03  -70.00 
25.62  -136.35  -71.30 

25.00  -133.60  -58.30 

20.05  -130.93  -65.26 

23.90  -128.23  -62.22 

23.36  -125.53  -59.19 

22.82  -122.80  -56.16 

22.30  -120.15  -53.13 

21.79  -117.05  -50.10 

21.29  -110,77  -07.07 

20.81  -112,08  -00.03 
20.33  -109.00  -01. 00 

19.87  -106.71  -37.97 

19.02  -lOO.OO  -30.90 
18.96  -101.36  -31,93 
16,55  -98,75  -28.96 
16.60  -96.09  -26.29 
19.12  -93. 9d  -23.29 
17.70  -91.20  -20.29 

17.26  -68.60  -17,26 

15.82  -66.00  -10.33 
16.  36  -83. ■«8  -11.39 

15.95  -80.96  -8.07 

15,67  -78,06  -5.67 

15,50  -76.99  -2.73 

15. OO  -73,50  .11 

15.26  -71.07  2.97 

15.19  -59, bl  5,83 

16.07  -66.16  8.67 

li.a?  -53. it-  11.51 

10.66  -51.11  10.66 

10.03  -58.61  17,07 

13,77  -52.30  20.60 

13.12  -'.5,^5  32.31 

12.39  -39,78  39,53 

11.76  -33.70  05.69 

11.29  -27.59  53.93 

10.86  -21.55  51.06 
10.05  -15. 7o  68.11 
10.03  -9.35  75.25 

9.15  1.62  89.10 

9.  36  12.  75  lu2.7i; 

7.60  23.97  115.61 

7.21  30.97  130.30 

5.66  05.56  103.05 

6.26  55.37  157.21 

5.66  to. 93  170.07 

5.19  77.29  193.9; 

5.15  87.01  196.96 

0.80  97.10  209.93 


ENTROPY  Cv  Cp  VELOCITY 

OF  SOUND 


J/G-K 

J/G-K 

J/G-K 

M/S 

2.  161 

1.103 

1.630 

1280. 

2.186 

1.139 

1.630 

1275. 

2.236 

1.130 

1.623 

1268. 

2.280 

1.  121 

1.516 

1259. 

2.331 

1.113 

1.609 

1251. 

2.  375 

1.  ICO 

1.602 

1203. 

2.O20 

1.095 

1.595 

1230. 

2.063 

1.085 

1.589 

1226. 

2.50O 

1.077 

1.  562 

1217. 

2.500 

1.069 

1.  576 

1209. 

2.583 

1.  060 

1.570 

1200. 

2.620 

1.052 

1.  560 

1192. 

2.557 

1.  OOi 

1.558 

1183. 

2.693 

1.036 

1.552 

1 175. 

2.  728 

1.028 

1.507 

1156. 

2.762 

1.021 

1.601 

1157. 

2.  795 

l.OlO 

1.537 

1109. 

2.627 

1.008 

1.532 

IIOO. 

2.  659 

I.OOj 

1.523 

1131. 

2.869 

.998 

1.520 

1121. 

2.920 

.993 

1.521 

1112. 

2.909 

.  990 

1.519 

1103. 

2.979 

.987 

1.517 

1093. 

3.006 

.995 

1.  515 

1  08O. 

3,030 

,963 

1,  515 

107O. 

3.051 

,  963 

1,515 

106O. 

3,  068 

.963 

1.516 

1050. 

3.115 

.980 

1.516 

lOOO. 

3.101 

.991 

1.  617 

1J30. 

3.  166 

.  991 

1.515 

1  025. 

3.  191 

.  982 

1.  511 

1015. 

3.215 

.977 

1.509 

1007. 

3.  2O0 

.  967 

1.098 

999. 

3.263 

.919 

1.079 

993 . 

3.260 

.950 

1.199 

990. 

3.  307 

.907 

1.093 

987. 

3.  329 

.  9o: 

1.085 

978. 

3.  352 

.931 

1.157 

973. 

3.373 

.921 

1,  155 

960. 

3.  390 

.910 

1.  i35 

957. 

3.015 

.  997 

1,117 

919. 

3.035 

.685 

1,005 

907. 

3.155 

.  675 

1,108 

9l2. 

3.l7i 

.  959 

1.117 

910. 

3.  093 

.  661 

1,  i2l 

933. 

3.512 

.  857 

1.  138 

936. 

3.531 

.  953 

I. '.51 

933. 

3.550 

.  851 

I.  i59 

923. 

3.  569 

.  919 

1.  101 

933. 

3.597 

.652 

1.  153 

920. 

3.632 

.  95  J 

1.177 

902. 

3.677 

.970 

1.160 

992. 

3.713 

.950 

1.  119 

369. 

3.759 

.  90-^ 

1.139 

850. 

3.799 

.832 

1.  i32 

838. 

3.837 

.  920 

1.122 

931. 

3.673 

.  610 

1.117 

621. 

3,909 

.902 

1.  10  5 

913. 

3,977 

.  791 

1,  399 

786. 

0.  liOJ 

.792 

1,  361 

757. 

0. 102 

.  777 

1,  353 

719. 

1.  loG 

,  771 

I.  316 

731. 

1.211 

.  771 

1.  355 

709. 

0.2ba 

,  7o7 

I.  337 

702. 

0.313 

.  763 

1.  335 

690. 

1.  3b7 

,  76  J 

1.316 

591. 

1.113 

,761 

1.305 

673. 

1. 156 

,716 

1.292 

55i. 
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TAOLE   Via.    THERMOOYUAMIC   PROPERTIES  OF  OXYGEN 


850.    BAR  ISOBAR 


VOLUME 

1  o  u  1  n c  (\n 

iiUi,*nu'\C. 

T  KI  T  ^  3  .J  /I  1 

riF  1?  T  U  fl  T  T  I*  F 

3  Aft  ■  C  M3/& 

BflR/K 

J/& 

b  3  •  5 '♦5 

•  /  3  d 

1 1 6  3  3  •  d 

-188  36 

• 

•  7  392 

11591.6 

•♦0  "  1  9 

-18  7.69 

66  • 

•  7^3U 

39.10 

6d. 

.7it68 

11222.3 

33.08 

-181.81. 

7Q. 

.7506 

11039.0 

37.09 

-178.  91. 

•  7  5i»*t 

36.16 

-17  6.05 

•  7  5  62 

10  675.3 

35.26 

-17  3. 18 

76» 

•  762  0 

•  76  5d 

33.56 

6i)  • 

.76  96 

■ 

32,75 

*"i  p.  ■  '  '  u 

dZ* 

,7735 

996  3*3 

31.97 

-161.82 

,7773 

9709. 1 

31.22 

d6i 

.  7612 

9616.9 

3  0  .  '*9 

-15  6.23 

as. 

.785u 

9't'>6.>< 

29.78 

-153.1.5 

90. 

.7689 

9278.1 

29.09 

-150.69 

92  b 

•  7  928 

??'  7^ 

"J ll^'  ?T 

'  M^t? 

*  ^ 

9b« 

"l     7  7 

'  8ii'!7 

862  7  *  5 

26  51 

"l  71; 

10  0* 

.  8G  87 

8't7  1 6 1 

25.90 

-137  UU 
• 

2* 

*  _ 

* 

71**7^ 

106* 

8018* 1 

21.*  18 

-128*  96 

•  32't8 

7872.7 

23.63 

-126. 28 

119. 

•  3289 

7730.2 

23.10 

-123.51 

7^^'^  '  ^ 

"^^«' 7^ 

*  ft  77? 

7  7  *  n  7 

1  * 

' 

21.57 

-115.59 

Id' 
* 

•  ow^i 

7      11  *  n 
719  0.0 

21.08 

-112. 92 

1  £  j  • 

•  9*»97 

7  062. 3 

20.61 

-110.25 

lc£a 

•  85^0 

693  7.7 

20.16 

-10  7.59 

12  '•■ 

•  8582 

6815.9 

19.69 

-1 0  1..  93 

i2o. 

•  8625 

669  7. 0 

19.2  6 

-10  2. 29 

129. 

.  9663 

6580. 8 

18.82 

-99. o7 

131). 

.8716 

6619.5 

18.78 

-97. »5 

132. 

♦  876p 

6'*2  7  fl  2 

18.37 

-91..  83 

13W. 

6298.2 

17.96 

-92. 23 

136. 

■  8353 

6280.9 

17.51 

-89. 59 

13  9. 

•  8897 

&1J.1 .  6 

17.08 

-87.05 

IhO  . 

•  89^*** 

606't.  9 

16.63 

-81..  1.9 

1h2. 

•  8991 

6973.6 

16.19 

-81.97 

mi*. 

•  90  39 

591't .  8 

15.76 

-79. 1.7 

1<>&. 

.9.i8^ 

5765. 5 

15.1.6 

-77.05 

li»H. 

.9130 

5676.9 

15.30 

-71.. 61. 

150. 

.9177 

5580.7 

15.27 

-72.22 

152. 

.9225 

51.81.  7 

15.21 

-59.91 

ISit. 

.9271 

5381.2 

15.15 

-67.1.0 

156. 

.9321 

6186.2 

15.15 

-51..  95 

isa. 

.9378 

51.56.0 

11.. 97 

-62.39 

160. 

.9**23 

5189.5 

11.. 81 

-59.96 

165. 

.95'»9 

5C61o2 

11.. 23 

-53.73 

170. 

.9686 

6U69.'. 

13.55 

-1.7.  35 

175. 

.9809 

1.782.3 

12.93 

-1.1.  21. 

1611. 

.9935 

<.60o.d 

12.20 

-35.22 

1S5. 

1.0068 

<t326.9 

11.58 

-29.26 

Hi. 

1. a2io 

'.23't.6 

11.17 

-23.29 

195. 

1  .031*8 

1.110. 6 

10.  78 

-17.1.6 

200. 

1.0^95 

1.036.2 

10.38 

-11. 59 

210. 

1.0777 

3769.1. 

9.57 

-.22 

229. 

1,1057 

31.31..  9 

8.71, 

10.81 

230. 

1.1382 

31.39.7 

8.07 

21.96 

2<i0. 

1.1700 

3352.1 

7.65 

32.91 

250. 

1.1968 

3053.5 

7.02 

1.3,36 

260. 

1.2339 

3035.2 

6.51 

51.. 15 

270. 

1.2665 

2921.. 3 

6.11. 

51., 52 

280. 

1.3018 

2902. 3 

5.77 

71,,  91, 

290. 

1.3353 

2810.5 

5.1.1. 

85.05 

300. 

1.3690 

2731.. 8 

5.12 

91..  96 

ENTHALi-Y        entropy  Cy  Cp  VELOCITY 

OF  SOUND 


J/G 

J/G-K 

J/&-K 

M/i 

125  6C 

2  165 

1  11.6 

1  633 

1288 

-121.. 86 

2.176 

1.  ll.-. 

1.531 

1286. 

-121.60 

2.226 

1.135 

1.623 

1277  . 

"1 f ^' f ^ 

1.  12t 

1.  616 

1269. 

'     1  Q7 

7'  777 
7  '  7^7 

1.11 

1.608 

1251. 

-  nn'7? 

1.10  9 

1 .  b  0  1 

1253. 

7  11 
7  '*^7 

^  '  n  or 

^  *  r  0  0 

^77fc* 

1,588 

1  235 . 

'        n  7- 

7  Q 
7     C  7^ 

TH7 

1.062 

-99.2c 

2.  ^JH 

1.073 

1^'  -7C 
1,575 

77T 
1  22  J  . 

-96  08 

2  '73 

1  065 

I  569 

1211 

-92.95 

2.611 

1.057 

1.  562 

120  3. 

-99.83 

2,  61,7 

1.  01.9 

1,  555 

1191. 

1.  0^1 

1,550 

1136. 

-83,6.5 

2,718 

1.031. 

1.  51.1+ 

117  7. 

-80.51+ 

2,752 

1 .  C  2  7 

1.539 

1159. 

-7  7. 1.  7 

2,795 

1 .  0  2  J 

1.531. 

115  0. 

-71., 1.1 

2,617 

1.011. 

1.529 

1161. 

-71,35 

2  ,  81,  8 

1 .  0  C 

1.525 

1112. 

-08.30 

2,879 

1 .  0  0  H 

1,722 

113  3. 

-65,26 

2,909 

,999 

1,316 

1121. 

-62.23 

2,939 

,  996 

1.516 

1  115. 

-59.2c 

2.  9d8 

,  993 

1.51* 

1106. 

-56.1/ 

2,996 

,991 

1.513 

1096. 

-63. 15 

3.  021, 

,990 

1,612 

1  0  95. 

-50 . 13 

3  .  C  5 1 

,99  0 

1,512 

10  7  7. 

-1.7.  li; 

3.078 

,  99  'j 

1,512 

1  367. 

b  9 

3  .  1 0 1, 

,991 

1 ,  V  1  3 

1  0  5  7. 

-1.1 .  05 

3.130 

.992 

1,513 

1017. 

-38.02 

3.155 

.  992 

1.513 

1038, 

-35, C  0 

3.180 

.990 

1.510 

1  029, 

-31. 9e 

3.^05 

.  985 

1.505 

1  020, 

-28.97 

3.  229 

.975 

1,  1,91. 

1013, 

-26.0  0 

3.262 

,96  7 

1 .  1. 7  5 

1  00  7, 

-23,3? 

3.  273 

,959 

1,  '+^^ 

1008, 

-20, 37 

3.295 

,  966 

1  ,  '.8  9 

1000. 

-17,39 

3.318 

,  960 

1 .  1.82 

991 . 

-11., 31. 

3  .  31.0 

,91,2 

1.  •.5  3 

997. 

-11.1,2 

3.  362 

,  933 

1.  1.52 

978. 

-8.1.7 

3.383 

,  922 

1 .  1.33 

971. 

-5.56 

3.1.01. 

,910 

I.  1+11. 

963. 

-2,65 

3.1.21, 

.  899 

1.  392 

958. 

,1b 

3.1,1.3 

.886 

1.  383 

950. 

2.96 

3,1.62 

.  875 

1.  381. 

917. 

5.79 

3.1.01 

.  860 

1.  391. 

918. 

8.60 

3.500 

.  850 

1.  105 

917. 

11.1.0 

3.618 

.65', 

1.  1.19 

915. 

11.. 29 

3.537 

.  851 

1,  1.51 

919. 

17,33 

3.655 

.  81.  ) 

1,120 

966. 

20,11. 

3.671. 

.  85Z 

1,  153 

911. 

27, 1.1. 

3.619 

.  870 

1.  172 

925. 

31.. 99 

3.661. 

.871 

1.  119 

918. 

1.2,11. 

3.706 

.85  3 

1.152 

997. 

1.9.23 

3.  71.6 

.  851 

1.137 

873. 

56.32 

3.  731. 

,835 

1.118 

856. 

63.50 

3.  822 

.823 

1.107 

851. 

70.50 

3.859 

,813 

1.101 

813. 

77.61 

3,896 

.805 

1.  393 

836. 

91.39 

3,962 

.791. 

1.  397 

811. 

101.. 79 

1.,  021. 

.787 

1.385 

779, 

118.72 

1.,  086 

.780 

1.316 

770, 

132.36 

1..  11.1. 

.777 

1.335 

759, 

11.6.25 

1.,  197 

.775 

1.  351 

731, 

169.03 

1,,  251 

.771 

1.  323 

722, 

172.17 

^.  301 

.  767 

1.325 

711. 

185.59 

1. ,  31.9 

.  762 

1.306 

705. 

198.51. 

1..  395 

.  767 

1.  30  1 

695. 

211.33 

1..1.38 

.751 

1.  290 

685. 
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TABLE   Kla.   THERMODYNAMIC   PROPERTIES  OF  OXYGEN 


900.   BAR  ISOBAR 

TEMPERATURE        VOLUME  ISOTHERM         ISOCHORE       INTERNAL        ENTHALPY        ENTROPY  Cy  Cp  VELOCITY 

OF  SOJND 
M/S 

1295. 

1279. 
1271. 
1263. 
125l». 
12'*&. 
1238. 
1230. 
1222. 

121'.. 
1205. 
1197. 
1188. 
1183. 
1171. 
1163. 
US'.. 
ll'.S. 
1  136. 

1127. 
1117. 
1103. 
1099. 
1089. 
1079. 
1070  . 
1060  . 
1051, 
10<.2. 

1033. 
1026. 
1020. 
1019. 
1013. 
100<«. 
1001. 
991. 
98".. 
977. 

971. 
962. 
953. 
951. 
952. 
951.. 
9l|J. 
973. 
958. 
9*9. 

9'.^. 
923. 
899. 
379. 
ioi. 
362  . 
357  . 
335. 
300. 
7o8. 

782. 
75-., 
71.2. 
730. 
725. 
715. 
70S. 
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DERIVATIVE 

DERIVATIVE 

ENERGY 

-r 

K 

bar-cm3/g 

BAR/K 

J/G 

J/G 

J/G-K 

J/G-K 

J/G-K 

6i>.052 

.7370 

11797.0 

1.0.1.9 

-188.01 

-121.68 

2.  168 

1.  11.8 

1,531 

66. 

.71.06 

11618.9 

39.1.3 

-185.17 

-116.51 

2.217 

1,139 

1,  623 

66> 

•  7kHh 

llfi3&.  8 

38,4.0 

-182. 26 

-115.27 

2.255 

1.13  0 

1,516 

70. 

.7't81 

11255. S 

37.1.1 

-179. 37 

-112.05 

2.  312 

1.121 

1.606 

72. 

.7518 

11075.1 

36.1.7 

-176.50 

-108.81. 

2.357 

1.112 

1.601 

7<t. 

.7555 

10695.7 

35.55 

-173.  61. 

-105.51. 

2.1.01 

1.101. 

1,  591. 

76. 

.7593 

10717, <i 

31.. 69 

-170.79 

-102, 1*6 

2.1.1.1. 

1.095 

1.587 

78. 

.7630 

1051.0. <> 

33.35 

-157. 95 

-99.29 

2.1.85 

1.  u86 

1,  560 

80. 

.7667 

10361.. 7 

33.  05 

-155.15 

-95.11. 

2.525 

1.076 

1.  573 

82. 

.7705 

10190.5 

32.  26 

-162.  31. 

-93. OC 

2.  553 

1.  07  : 

1,  557 

84. 

.77'»3 

10017.9 

31.51 

-159. 55 

-39.87 

2.501 

1.052 

1.551 

86. 

.7780 

981.7.1 

30.77 

-156. 78 

-66.75 

2.638 

1.  051. 

1.  551. 

88. 

.7618 

9678. 1 

30.06 

-151..  02 

-83.65 

2.67  3 

1.  01*5 

1.  51.8 

90. 

.7856 

9511.1 

29.37 

-151.27 

-60.56 

2.70  8 

1.039 

1.  51.3 

92. 

.789". 

931.6,  1 

28.70 

-11.8.  53 

-77.1.8 

2,  71.2 

1.  0  32 

1.537 

9'». 

.7933 

9183.1. 

28.01. 

-11.5.  80 

-71.. m 

2.775 

1,  020 

1.532 

96. 

.7971 

9023. 0 

27.1.0 

-11.3.  09 

-71.35 

2.607 

1,0  20 

1.  527 

98  . 

.8010 

8865 . 0 

26.  78 

-11.0.  39 

-68. 30 

2.639 

1.  Oil. 

1.523 

100. 

.801.9 

8709.5 

26.  13 

-137. 70 

-65.26 

2.  869 

1.009 

1,519 

102. 

.  8083 

8555.5 

25.59 

-135.01 

-52.22 

2.899 

1.  C  05 

1,516 

lot. 

.8127 

3'>0&.2 

25.01 

-132.  31. 

-59.19 

2.  929 

1.002 

1,513 

106. 

.  9167 

8258.6 

21.. 1.5 

-129.67 

-55. 1 7 

2,  95  i 

1.0  00 

1.511 

108. 

.8206 

8113.8 

23.  90 

-127.00 

-53.15 

2,  985 

.998 

1,510 

110. 

.821.6 

7971.9 

23.37 

-121.. 31. 

-50.13 

3.011. 

.  997 

1.509 

112. 

.8286 

7832.8 

22.81. 

-121.58 

-1.7.11 

3  ,  01.1 

.  99/ 

1,509 

ll*. 

.8326 

7696  .5 

22.33 

-119. 02 

-I.I..  0  9 

3.  u68 

.  997 

1.509 

116. 

.8366 

7553.2 

21.83 

-116. 37 

-1.1.07 

3,091. 

.993 

1.510 

118. 

.81.07 

71.32  .  8 

21.35 

-113.71 

-38.05 

3,  120 

.  999 

1.510 

120. 

.81. 1.7 

7305.3 

20.87 

-111.06 

-35.03 

3,  1-.5 

.  999 

1.  510 

122. 

.  8it88 

7180  .7 

20.1.1 

-108.  1.1 

-32.01 

3.  170 

.998 

1.50  7 

12<t. 

.8529 

7058.9 

19.96 

-105.76 

-29.00 

3.  191. 

.  993 

1.502 

126. 

.9571 

6939.  9 

19.51 

-103.11. 

-25.00 

3.218 

.  981. 

1.  1.91 

128. 

.8512 

6823.7 

19.0  6 

-100.51. 

-23. 03 

3.  21.2 

.  955 

1.  1.72 

130. 

.8659 

5756.8 

18.97 

-96.35 

-20.1.2 

3.262 

.  963 

1.  1.36 

132, 

.  8702 

6678.1 

18.61 

-95.71. 

-17.1,£ 

3.235 

.  95? 

I.  1.83 

131.. 

.8  715 

051.5.1 

18.19 

-93.15 

-11.. 1.5 

3.30  7 

.  950 

1.1.78 

136. 

.8793 

551.2.3 

17.75 

-9C. 52 

-11.36 

3.330 

.953 

1,  1.59 

133. 

.  3835 

5393 . 0 

17.33 

-37.99 

-8.1.6 

3.  351 

.  9it5 

1,  1.50 

1<<0. 

.8880 

6325, 2 

16.  66 

-85.HI. 

-5.62 

3.  372 

,  931. 

1,  1.32 

I<f2. 

.8925 

623'.. 7 

15.1.3 

-82.93 

-2.  5C 

3  .  393 

.  923 

1.  1.13 

liti*. 

.8972 

D180.1 

15.99 

-80. h2 

.32 

3,  1,13 

.  911 

1,  390 

li»6. 

.9015 

601.5.8 

15.57 

-78. 02 

3.12 

3,  1.33 

.899 

1.375 

I<t8. 

.9059 

593i».  8 

15.17 

-75.63 

5.90 

3,  1.51 

.987 

1,  357 

150. 

.  910i« 

5636.9 

15.01. 

-73.25 

6.69 

3,1.70 

.8  75 

1,357 

152. 

.911.9 

5735.8 

15.03 

-70.89 

11,1.6 

3.1.88 

.  865 

1.  357 

15^. 

.9191. 

5533.5 

13.13 

-53, 53 

li».21 

3,506 

,  858 

1,  397 

156. 

.  9239 

5292.1 

15.08 

-65, 17 

15.  96 

3,521* 

.853 

1 .  1.2  5 

158. 

.  9300 

5793.1. 

15.12 

-53.56 

20.11. 

3 ,  51.1. 

.  B1.9 

1.  388 

160  . 

.  931.0 

51.36.  9 

15.12 

-61. 2i 

22.81. 

3.561 

.  852 

1.  1.39 

163. 

.91.62 

533'.. 5 

11.. 69 

-55,  01. 

30.12 

3,606 

,  870 

1.1.57 

170. 

.9597 

51.06.1. 

13.96 

-1.3. o5 

37,73 

3.652 

.072 

1.  1.36 

175. 

.9713 

5081.. 2 

13.1.0 

-1.2.52 

I.I.,  75 

3.693 

.665 

1.  1.1.5 

Idu. 

.  9830 

1.763.1 

12.76 

-35.66 

51,  bl 

3.  732 

.851. 

1.  t<.9 

185. 

.9955 

1.559.2 

12.02 

-30. 73 

58.6? 

3,771 

.  81.0 

l.»21 

190. 

1.0  0  92 

1.1.83.  9 

11.1.0 

-21..  79 

66.01. 

3,809 

.827 

1.  393 

195. 

1.0223 

1.359.  8 

11.08 

-19.03 

72.96 

3,  61.5 

,816 

1.389 

200. 

1,0  361. 

1.295.2 

10.59 

-13. 20 

80.07 

3.681 

.60  7 

1.379 

210. 

1.0630 

1.009.5 

9.97 

-1.  95 

93.72 

3.  9»8 

,797 

1.  335 

220. 

1.0887 

3615.3 

9.19 

3,9'. 

105.92 

1..  009 

,  791 

1.  1.D1 

230. 

1. 1202 

3680.5 

8.30 

,  20.17 

120, 9i 

1,.  072 

.735 

1.  325 

2<»0. 

1.1507 

3617.2 

7.82 

31.03 

131.. 59 

H.129 

.780 

1.  313 

250. 

1.1761. 

32h8.2 

7.<.0 

1.1.30 

11.7.  IB 

1..181 

.774 

1.  351 

2o0. 

1.2102 

321.1..  2 

5.79 

52.  11 

161.03 

"..235 

.  775 

1,315 

270. 

1.21.05 

3121.1. 

5.39 

62.1.0 

171..  01. 

1. ,  cO". 

.  770 

1.  311. 

280. 

1.271.2 

3109.0 

6.02 

72.80 

167.1.7 

1..333 

.  75o 

1.295 

290. 

1.3053 

3G02.8 

5.70 

82.  83 

200.31, 

1..  376 

.  76il 

1.291. 

300. 

1.33fco 

2917. 0 

5.39 

92.  70 

212.99 

•..1.21 

.  75^ 

1.298 

'  TWO-PHASE 
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TABLt   Wla.    THERMODYNAMIC   PROPtRTIES  OF  OXYGEN 


950.    BAR  IS03AR 


TlMPERATURE        volume  isotherm  ISOCHORE        internal        enthalpy        entropy  Cv  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE       ENER&Y  Or  SOUND 


Cm3/g 

bar-cm3/g 

BAR/K 

J/G 

J/G 

J/G-K 

J/G-K 

J/G-K 

H/S 

.7357 

11959. 3 

1.0.  51. 

-187.56 

-117.77 

2.172 

1.150 

1.  630 

1302. 

66  • 

.7  363 

11828.9 

39.75 

-165. 5b 

-115. 42 

2.20  8 

1.14  3 

1.  624 

1296. 

6  3  • 

.  7  **20 

1 1 6^  6.8 

38.71 

-182. 67 

-112. 18 

2.256 

1.134 

1.616 

1288. 

7  0* 

a  7'.56 

3  7.72 

-17  9. 79 

-10  6.96 

2.30  3 

1.  125 

1.608 

1280. 

7  £• 

•  7^*93 

11291*0 

36.77 

-176. 93 

-10  5.75 

2.348 

1.117 

1.601 

1272. 

'7f  • 

.7529 

11113.'* 

35.  66 

-171..  08 

-102. 55 

2.  392 

1.10  8 

1.594 

1254. 

76  • 

•  75  6b 

1 0  93  b  •  9 

31. .  99 

-171.25 

-99. 37 

2.  434 

1.099 

1.586 

1256. 

7  8» 

.7603 

10  761.5 

31* .  1 5 

- 16  8 . 1.3 

-95. 21 

2.475 

1.091 

1.579 

1248. 

fid  • 

.7639 

10  587.5 

3  3.31. 

-165.63 

-93.0  5 

2.515 

1.063 

1.  573 

1  240  . 

OZt 

•  76  76 

10^14*8 

32.  55 

-162. &k 

-69.92 

2.  554 

1.  074 

1.565 

1232. 

84. 

.7713 

102'»3.  7 

31.79 

-160. 06 

-86. 79 

2.592 

1.056 

1.559 

1224. 

Sfo* 

.7  750 

10  0  7   •  3 

31.05 

-15  7.30 

2.626 

1.0  59 

1.553 

1216. 

d  da 

.  7767 

30.31. 

-151*.  55 

-60.56 

2.664 

1.051 

1.54  7 

1207. 

90  • 

'  7flf  P 

97^0*8 

-151. 82 

-77.49 

2.699 

1.541 

1199. 

9  E« 

957  7.1 

?A*q7 

-1  L^*  \ci 

-74.41 

2.733 

1.037 

1.535 

1191. 

-71.34 

2.765 

1.031 

1.530 

1132. 

Qh' 

*  7Q  w 

.  b9 

1.025 

1.525 

1174. 

QA 

'  7Q7 

«Q^2' \ 

^  *  * 

?'  A?q 

\'  ni - 

r 

■  a  ,  t 

-1  T«*  3? 

?  Kfc  1 

1.517 

1156. 

's050 

8792  1 

25*65 

-135*65 

'59* 17 

2*890 

1*011 

.60a9 

86l»2.  5 

25.27 

-132.99 

-56.15 

2.919 

1.003 

1.511 

1138. 

l"  *  \ 

'1  ?7  * 

"^n'l ^ 

1.509 

1 129. 

1  J  6  ■ 

.  0  1d5 

-60.11 

P  '  Q7A 

1  *  nn^ 

!  1 1  1* 

R?nQ  7 

^7  in 

"ft* ,f 

1  r  ^L 

1  nou 

1 '  Kn7 

11^?* 

07 1  n 

f  ?  CQ 

-122. 39 

4.06 

1  nnu 

1  qn7 

1  1  ni 

1  1h. 

*  Q  ,  T 

7935.1 

22.59 

-119.75 

3.C56 

inn 

1  e;n7 

1  noi 

1 1  O  t 

.6321 

78  02. 0 

22.09 

-117. 10 

-38.05 

3.084 

1.005 

1  cn7 
1  Inq 

1  nA7 

•  8  360 

7671 . 7 

21.60 

- 1 1 1» .  1.6 

\'  ^ 

1072 

* 

1 2  ij  • 

•  9'«  U  0 

7 5^**  •  3 

21.12 

-111.82 

-32.02 

3.135 

1.005 

1.507 

1063. 

1 2  ^  • 

.  d*t  39 

7 i»l  9  .  7 

20  .  6b 

-10  9.18 

-29.01 

3.160 

1.005 

1.505 

1054. 

.81.79 

7297.8 

20.20 

-106.55 

-26.00 

3.184 

1.001 

1.500 

1046. 

12  6* 

.8519 

717  8.8 

19.76 

-10  3.  91. 

-23.01 

3.206 

.991 

1 .  H  6  9 

1033. 

1 2  i  « 

.45  59 

7  062.'* 

19.33 

-101.35 

-20.04 

3.232 

.973 

1 .  469 

10  33. 

1 3  U  • 

.6605 

700  9.9 

19.06 

-99. 19 

-17.44 

3.252 

.9  76 

1.476 

10  30. 

132* 

.  8 6't  7 

692  5.2 

18.76 

-96. 60 

-14.45 

3.  274 

.974 

1.475 

1024. 

13*»» 

.  86  88 

6790. 0 

1  8  . 1.2 

-91..  03 

-11.49 

3.297 

.970 

1.475 

1016. 

13&a 

.8735 

680  0.2 

17.96 

-91. 39 

-8.40 

3.319 

.96  3 

1.456 

1014. 

.3819 

6582.1 

17.12 

-66.33 

-2.55 

3.  362 

.  945 

1.  431 

998. 

.8863 

61.92.3 

16.68 

-83.82 

.36 

3.  363 

.935 

1.413 

990. 

.  4908 

61. '.2.  0 

16.22 

-81. 31 

3.32 

3.40  3 

.924 

1.  390 

985. 

.89it9 

6302.6 

15.78 

-76.91 

5.11 

3.422 

.912 

1.374 

974. 

ma. 

.8991 

6169.0 

15.37 

-76. 53 

8.89 

3.441 

.900 

1.  357 

966. 

ISO. 

.9035 

6089.5 

11.. 97 

-74.16 

11.67 

3.460 

.888 

1.  336 

958, 

152. 

.  9078 

5966.4 

11.. 72 

-71. 84 

14.41 

3.476 

.876 

1.330 

953. 

15<>. 

.  9121 

5882.1 

11..  73 

-59.54 

17.11 

3.496 

.865 

1.338 

953. 

156. 

.9159 

5306. O 

11..  81 

-67.30 

19.71 

3.512 

.  658 

1.399 

930. 

isa. 

.9229 

61i.<«.  7 

15.01 

-64.52 

23.05 

3.  534 

.  651 

1.  344 

985. 

ioa. 

.9262 

5675.6 

15.02 

-62.38 

25.61 

3.550 

.  653 

I.  396 

965. 

165. 

.9381 

5605.1. 

11.. 99 

-56.27 

32.65 

3.  594 

.  659 

1.  451 

967. 

lT!i. 

.9516 

5753.2 

11.. 1.3 

-49. 67 

40.53 

3.640 

.  872 

1.428 

971. 

175. 

.962<« 

5392.1 

13.61 

-■.3.92 

47.50 

3.660 

.  666 

1.439 

947. 

180. 

.9732 

5017.9 

13.27 

-38.04 

54.41 

3.719 

.  656 

1.  454 

923. 

las. 

.9651 

'•607.6 

12.57 

-32. 13 

61.45 

3.  756 

.  644 

1.434 

904. 

I9i. 

.9983 

1.730  . "» 

11.82 

-26.19 

58.65 

3.796 

.6  31 

1.  390 

690. 

195. 

1.0108 

"•606.5 

11.28 

-20.48 

75.55 

3.  632 

.  619 

1.369 

873. 

200. 

1.02<.lt 

'(553. <• 

10.98 

-14.70 

82.62 

3.866 

.610 

1.366 

876. 

210. 

1.0<.95 

<>2<>6.9 

10.29 

-3.56 

96.13 

3.934 

.799 

1.  376 

855. 

220. 

1.0729 

3782.5 

9.62 

7.  15 

109.07 

3.994 

.  794 

1.414 

821. 

239. 

I.IOOO 

3922.0 

3.66 

16.50 

123.37 

4.056 

.789 

1.  328 

812. 

ZOO. 

1.1333 

3690.2 

29.  31 

136.96 

4.  116 

.784 

1.296 

302. 

ZSO. 

1.1561 

31.39.9 

7.66 

39.  36 

149.19 

4.166 

.782 

1.3S5 

772. 

260. 

1.1867 

31.52.5 

7.13 

50.22 

163.14 

4.220 

.776 

1.  319 

755. 

270. 

1.2170 

3317.2 

6.6lt 

60.45 

176.05 

4.269 

.774 

1.  305 

748. 

ZSO. 

1.2'.9'( 

3316. !» 

6.26 

70.82 

169.51 

4.318 

.769 

1.285 

744. 

Z90. 

1.2781I 

3195. 0 

5.93 

60.77 

202.22 

4.363 

.76^ 

1.286 

734. 

300. 

1.3075 

3099.3 

5.6'« 

90.58 

214.80 

4.405 

.  757 

1.284 

7Z5. 
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TABLE  Via.  THERHOOTNAHIC  PROPERTIES  OF  OXYGEN 


1000.  BAR  ISOBAR 

TEMPERATURE       VOLUME           ISOTHERM  ISOCHORE  INTERNAL  ENTHALPY       ENTROPY                                Cp  VELOCITY 

DERIVATIVE  DERIVATIVE  ENERGY  OF  SOUND 

K                CM^/S           BAR-CM3/G  BAR/K  J/G  J/G              J/G-K  J/G-K          J/G-K  M/S 


65.060 

.7343 

12120.6 

40.58 

-167. 30 

-113.87 

2.175 

1.152 

1.  628 

1309. 

66. 

.7360 

12036.6 

40.07 

-185.94 

-112.34 

2.199 

1.  147 

1.624 

1305. 

68. 

.7396 

11858.5 

39.03 

-183.06 

-109.10 

2.247 

1.139 

1.  515 

1297. 

70. 

.7432 

11681.1 

33.03 

-180.19 

-105.87 

2.294 

1.130 

1.608 

1290. 

72. 

.7468 

11504.4 

37.08 

-177.34 

-102.66 

2.339 

1.121 

1.  601 

1282. 

7%. 

.7504 

11328.6 

36.16 

-174.51 

-99.47 

2.383 

1.112 

1.  593 

1274. 

76. 

.7540 

11153.7 

35.28 

-171.69 

-96.29 

2.425 

1.  104 

1.  536 

1266. 

7S. 

.7576 

10980.0 

34.44 

-168. 88 

-93.12 

2.466 

1.  095 

1.579 

1258. 

80. 

.7612 

10807.5 

33.62 

-156. 09 

-89.97 

2.505 

1.097 

1.  572 

1250. 

82. 

.764S 

10636. 3 

32.63 

-163. 32 

-36. 83 

2.545 

1.  079 

1.  565 

1242. 

8^. 

.7684 

10466.6 

32.07 

-160.55 

-83.71 

2.533 

1.071 

1.558 

1234. 

86. 

.7721 

10298.5 

31.33 

-157. 80 

-30.60 

2.519 

1.  064 

1.  552 

1225. 

88. 

.7757 

10132.1 

30.61 

-155. 07 

-77.50 

2.65  5 

1.055 

1.  545 

1218. 

90. 

.7793 

9967.5 

29.91 

-152. 35 

-74.41 

2.  689 

1.  049 

1.  540 

1210. 

92. 

.7830 

9804.9 

29.23 

-149. 64 

-71.34 

2.723 

1.043 

1.  534 

1201. 

94. 

.7867 

9644.3 

28.57 

-145.94 

-58.27 

2.756 

1.  036 

1.  529 

1193. 

96. 

.7903 

9485. 9 

27.93 

-144. 25 

-65.22 

2.788 

1.031 

1.  524 

1184. 

98. 

.7940 

9329.7 

27.31 

-141. 53 

-62.18 

2.820 

1.  026 

1.  519 

1176. 

100. 

.7977 

9175.8 

26.70 

-138.91 

-59.14 

2.650 

1.021 

1.515 

1167. 

102. 

.8014 

9024.3 

26.10 

-135.25 

-55.11 

2.  880 

1.  017 

1.  512 

1158. 

10<t. 

.8051 

8875.4 

25.53 

-133. 61 

-53.09 

2.910 

1.014 

1.509 

1149. 

106. 

.8089 

8729.0 

24.96 

-130.96 

-50.06 

2.936 

1.012 

1.507 

1140. 

108. 

.8126 

8585.2 

24.41 

-128. 33 

-47.06 

2.957 

1.011 

1.506 

1131. 

110. 

.8164 

8444.1 

23.87 

-125.69 

-44.05 

2.994 

1.010 

1.505 

1122. 

112. 

.8202 

8305.7 

23.35 

-123.05 

-41.05 

3.021 

1.010 

1.505 

1112. 

ll*. 

.8239 

8170.0 

22.83 

-120.43 

-38.04 

3.048 

1.011 

l.SOS 

1103. 

116. 

.8277 

8037. 1 

22.33 

-117.80 

-35.03 

3.C74 

1.012 

1.505 

1093. 

118. 

.8316 

7906.9 

21.84 

-115.17 

-32.01 

3.  100 

1.  013 

1,506 

1084. 

120. 

.8354 

7779.5 

21.36 

-112.54 

-29.00 

3. 125 

1.014 

1.  505 

1075. 

122. 

.8  392 

7654.9 

20.90 

-109.91 

-25.99 

3.  150 

1.013 

1,  503 

1066. 

12<>. 

.8431 

7533.0 

20.44 

-107. 30 

-22.99 

3.175 

1.  0  09 

1.  497 

1953. 

126. 

.8469 

7413.8 

20.00 

-104. 59 

-20.00 

3.198 

.999 

1.  467 

1050. 

12  ff. 

.S50S 

7297.3 

19.56 

-102. 12 

-17.04 

3.222 

.981 

1.467 

1045. 

130. 

.8554 

7249. 2 

19.17 

-99. 97 

-14.44 

3.242 

.984 

1.466 

1039. 

132. 

.8594 

7166.5 

18.87 

-97.40 

-11.45 

3.  264 

.  982 

1.  466 

1035. 

13>>. 

.8&3h 

7030.1 

18.55 

-94.85 

-6.51 

3.287 

.979 

1.466 

1027. 

136. 

.8680 

7054.3 

18.20 

-92. 20 

-5.40 

3.310 

.972 

1.453 

1027. 

138. 

.8719 

6900.3 

17.79 

-69.70 

-2.51 

3.331 

.965 

1.446 

1017. 

mo. 

.8761 

6335.7 

17.35 

-67. 16 

.45 

3.  352 

.955 

1,  430 

1011. 

1<>2. 

.  880'. 

6746.7* 

16.92 

-64.55 

3.33 

3.373 

.  947 

1,414 

1004. 

l<t<>. 

.8948 

6700.7 

16.46 

-82. 15 

5.34 

3.393 

.936 

1.392 

998. 

146. 

.8887 

6556.2 

16.02 

-79. 75 

9.12 

3.412 

.925 

1.377 

933. 

liti. 

.8923 

6440. 0 

15.57 

-77.37 

11.90 

3.431 

.913 

1.357 

978. 

ISO. 

.897i 

6338. 7 

15.16 

-75.01 

14.69 

3.450 

.901 

1.339 

970. 

152. 

.9012 

6233.6 

14.76 

-72.69 

17.42 

3.458 

.  689 

1.  321 

962. 

154. 

.9052 

6127  .<» 

11.. 33 

-70.42 

20.11 

3.486 

.873 

1.304 

954. 

156. 

.9083 

5193.9 

14.26 

-58. 33 

22.47 

3.501 

.869 

1.373 

905. 

158. 

.9162 

5511.2 

14.  71 

-55.55 

25.05 

3.524 

.855 

1.296 

993. 

16fi. 

.9183 

5905.0 

14.84 

-63.42 

28.45 

3.539 

.855 

1.  360 

969. 

165. 

.9305 

5873.5 

15.10 

-57.43 

35.62 

3.583 

.853 

1.423 

981. 

170. 

.  9440 

6110.2 

14.80 

-51. 03 

43.37 

3.629 

.  371 

1,414 

996. 

175. 

.9541 

5706, 7 

14.30 

-45.15 

50.26 

3.569 

.  866 

1,435 

973. 

183. 

.96i.l 

5271.6 

13.71 

-39.36 

57.05 

3.707 

.356 

1.453 

946. 

185. 

.9753 

5042. H 

13.13 

-33.49 

64.  04 

3.745 

.646 

1.  448 

929. 

190. 

.9681 

497t.l 

12.31 

-27.52 

71.29 

3.784 

.834 

1.400 

913. 

195. 

l.OdCl 

4851. 0 

11.65 

-21. 82 

73.19 

3.820 

.823 

1,369 

898. 

2iu. 

1.0133 

4810.9 

11.15 

-16.03 

85.25 

3.656 

.813 

1,  344 

392. 

21J. 

1.0370 

'•'.81.9 

10.58 

-5.09 

98.61 

3.921 

.  801 

1.  365 

374. 

220. 

1.0532 

3935.3 

10.02 

5.43 

111.25 

3.980 

.795 

1,  425 

939. 

23<1. 

l.i991 

4164.2 

9.09 

•  15. 90 

125.61 

4,045 

.792 

1.334 

937. 

240. 

1.1176 

4171.4 

3.22 

27.76 

139.52 

4.  103 

.788 

1,  273 

921. 

Zbi. 

1.1375 

3628.5 

7.91 

37.57 

151.32 

4,151 

.  785 

1.  343 

799. 

260. 

1.1691 

3659.8 

7.43 

48.42 

165.33 

4,205 

.741 

1.319 

785. 

27C. 

1.1957 

3511.7 

6.  94 

58.62 

178.19 

4,  255 

,778 

1.  307 

769. 

2Si].. 

1.2270 

3524. < 

6.46 

69.  00 

191.70 

4.  304 

.77- 

1.271 

762. 

293. 

1.25i«l; 

3336. 8 

6.16 

78.87 

204.27 

4.  348 

,757 

1,  278 

751. 

300. 

1.2813 

3261.6 

5.87 

88.51 

216.74 

4.390 

,  760 

1.277 

742. 

THO-PHSSt  BOUNDARY 


99 


Ta3LE   Vb.    THERMOOYNflMIC   PROPERTIES   OF   OXYGEN  ON   THE   SATURATION  BOUNDARIES 


IPERATURE 

PRESSURE 

JOLUHE 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cv 

Cp 

VELOCITY 

ftS/lb 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF  SOUND 

OEG.  R 

PSIA 

ft3-psia/lb 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU/LB-R 

8TU/L8-R 

FT/S 

97  .  8't6 

.  021 

.01226 

2o20 .79 

320 .06 

-8  3.211 

-83.211 

.53119 

.260 

•  398 

3786  • 

97.81.6 

.021 

151,1,. 928 

32.76 

15.062 

21. 136 

1.5671.0 

.155 

.217 

1*63. 

10  0. 

.031 

.01231 

1986.17 

313.15 

-82 . 351 

-82.351 

.51001, 

.259 

•  398 

3757 . 

ICO. 

.031 

1092.719 

33.1*6 

15. 393 

21.601 

1.51*923 

.155 

•  217 

1*65. 

102. 

.  Oli2 

.U1236 

1 9  51*.  11 

307.01 

-81.559 

-81.555 

.51792 

.  259 

.  398 

3730  . 

102. 

.  a'<2 

803.617 

31*. 15 

15.703 

22. 035 

1.53322 

.155 

.217 

1.72. 

10  1** 

.058 

.  0  121,0 

1922.05 

301.12 

-90.761* 

-80  . 761. 

.52557 

.258 

.398 

3701*. 

lu^. 

.058 

598 .723 

31*. 85 

16.012 

22.1*70 

1.51792 

.155 

.218 

1.76. 

10  6. 

.0  79 

,0121*5 

1890 .22 

295.1*6 

-79. 968 

-79. 968 

.5  3322 

.257 

.398 

3681, 

106, 

.079 

1,51,576 

35.55 

16.322 

22.900 

1.50331, 

.155 

.218 

1,79, 

ICS, 

.105 

.01250 

1658.62 

2  90,00 

-79, 172 

-79 . 172 

,  51,063 

.256 

.3  98 

3655 , 

1C6. 

.105 

31*1*. 567 

36.21. 

16,532 

23.335 

1.1,891,8 

.155 

.218 

1,96. 

110. 

.139 

. G 1255 

1827.0  2 

2  31. .  72 

-78 , 376 

-78 . 376 

,  51*780 

•  255 

.398 

36  32. 

110. 

.  139 

265. 816 

36.91. 

16.91*2 

23.765 

1.1*7531* 

.155 

.219 

1*99. 

112. 

.161 

.01260 

1795.1.3 

2  79.62 

-77. 580 

-77. 580 

.551,97 

.255 

.398 

3606. 

112. 

.181 

207.202 

37.1*0 

17.21,7 

21*. 195 

1.1,6367 

.155 

.218 

1*92. 

11^ . 

.231* 

. 0 1265 

1  761*  .06 

27'*.66 

-76,  781* 

-76.  781* 

,56211* 

.25  3 

.398 

3583. 

ll<t. 

.23<. 

163.106 

38.10 

17, 557 

21*. 525 

1,1,511*8 

.155 

.218 

1*99. 

116. 

.30  0 

.01270 

1732.70 

269.81* 

-75.988 

-75.988 

,56907 

•  252 

•  398 

3560  . 

116. 

.300 

129.591, 

38.80 

17.852 

25.055 

1,1,3977' 

.156 

•  218 

502. 

118. 

•  38  0 

. 0 1275 

1701.5  7 

265.15 

-  75 • 192 

-75 . 192 

.57576 

•  251 

•  398 

3533. 

119. 

.  38C 

103,877 

39.50 

18.168 

25.1.81 

1.1.2877 

•  156 

•  218 

505. 

12  0. 

•  '♦76 

,01280 

1670  .1*1, 

260 . 58 

-71*.  396 

"71* .  396 

,5821*6 

•  25  0 

•  398 

3510  . 

120. 

.1.78 

83.960 

39.96 

18.1*73 

25.907 

1.1*1826 

•  156 

.218 

512. 

122. 

.596 

.01285 

X  D  i3  7  .  J  U 

256.12 

-73.601 

-73.601 

.53915 

.  21*9 

.398 

3 1*  87  . 

122. 

.596 

66.1,00 

1*0  .66 

18.771, 

26.329 

1.1,0798 

.156 

.218 

515. 

12'». 

•  7  38 

.01 290 

16  0  8  .  1*  0 

251.75 

-72. 805 

-72.800 

,5956  0 

•  2 1*9 

.398 

3 1*  6 1 . 

.738 

56.11,2 

1.1.35 

.01 

19.060 

26. 755 

1.39819 

.156 

.219 

518. 

126. 

.90  7 

, 0 1296 

1577.50 

2 1*7 .  1*8 

-72.009 

-72.001* 

.60182 

.21*6 

.3  98 

31*38. 

126. 

.907 

1*6,1*09 

1*1.82 

.01 

19.381 

27.172 

1.39886 

.156 

.219 

522. 

128 . 

1.106 

,01301 

1 51*6  .81* 

21*3  .  29 

-71 . 20  9 

-71.20  9 

.60  627 

•  21*5 

.399 

31*15. 

128. 

1.106 

38.623 

1*2.52 

.01 

19.578 

27.591* 

1.3797« 

.156 

.219 

525. 

13  0. 

1.  31.0 

,01306 

1516.17 

239.18 

-70 .  1*1  3 

-70  .  1*0  8 

.  6 1 1*21* 

•  21*1* 

.399 

3389. 

130. 

1.31.0 

32,31.9 

1*3.21 

.01 

19.979 

28.007 

1.371171 

•  155 

•  219 

531. 

132. 

1.  611* 

,01312 

11*85  .73 

235.  11* 

-69 .617 

-69.612 

.6201.6 

.21*2 

•  399 

3356 . 

132. 

1.61i| 

27.260 

1*3.68 

.01 

20.276 

28.1*20 

1.35281 

.156 

•  219 

535. 

13*». 

1.931 

,01317 

11*55  .53 

231.18 

-68 . 817 

-68.812 

.  6  261*3 

,21*1 

•  399 

331*0  . 

n't. 

1.931 

23,103 

1*1*. 37 

.01 

20 .568 

28.833 

1.351*92 

.156 

.220 

538. 

136. 

2.297 

.01323 

11*25  .33 

227  27 

-68  021 

-68.012 

•  6  32 1*1 

.21*0 

.3  99 

3  317. 

136. 

2.297 

19.688 

1*1*. 81* 

.02 

20.865 

29.237 

1.31.727' 

.156 

.220 

51*1. 

1395.13 

1*00 

3291. 

138. 

2.718 

16. 866 

1*5.30 

.02 

?-.153 

29.61.2 

1.33986 

.156 

.220 

51*5. 

mo. 

3.199 

.01331* 

1365 .16 

219.63 

-56  •  1*20 

-65  .  1*1 2 

11)0. 

3.199 

11,. 519 

1*6.00 

.02 

21.1.1.2 

30.01*6 

1.33269 

.156 

.221 

51,8, 

I*t2  • 

3.  71.6 

•  0 1  31*  0 

1335.1*2 

215.89 

-65.620 

-65 .611 

.51*962 

•  235 

.  1*  0  0 

1<>2. 

3.71,6 

12.558 

1.5.1*7 

.03 

21.730 

30.1*1*2 

1.32576 

.156 

.221 

551. 

1*.  366 

.  0  131.6 

1305.68 

212.19 

-61*  .  820 

"61..  811 

.65511 

«  23<» 

.1*01 

3218, 

lit  It. 

l,.366 

10.911 

1*6.93 

.03 

22.011* 

30.833 

1.319071 

•  157 

.222 

551*. 

146. 

S.  065 

.01352 

1276.  1*1 

20  8.55 

"61* .  020 

-51..  007 

.660  65 

•  233 

.  1*  01 

•  1 57 

.223 

558 . 

I<t8. 

5.850 

.01358 

121*7,13 

201*. 91* 

-63.215 

-63.202 

.66611 

.231 

.1*01 

3165. 

11.8. 

5.850 

8.31,097 

1*7.86 

.01* 

22.559 

31.608 

1.3066'* 

•  157 

.223 

551. 

ISO. 

6.729 

.01361* 

1217.86 

201.37 

-62.1*15 

-62.398 

.67151 

.230 

.1*02 

311)0. 

ISO. 

6,  729 

7.33582 

1*8.32 

.05 

22.  81,1* 

31.985 

1.30067 

.157 

•  221* 

551.. 

152. 

7.709 

.01370 

1189.05 

197.81* 

-61.611 

-51.593 

.67685 

.228 

•  1*02 

3113. 

152. 

7.709 

6.1.7578 

1*8.79 

.0? 

23.115 

32.360 

1.291*59 

.157 

.221. 

568. 

lS<t. 

8.797 

.01376 

1160.21* 

191*. 35 

-60.805 

-60.785 

.58212 

.227 

.1*03 

3087. 

IS*. 

8.797 

S. 73653 

1*9.25 

.06 

23.365 

32.730 

1.28920 

.158 

.225 

571. 

156. 

10.003 

.01383 

1131.67 

190.88 

-60.002 

-59.975 

.58738 

.226 

.1*03 

3061. 

156. 

10.003 

5.09881* 

1*9.72 

.07 

23.51.9 

33.092 

1.28370 

.158 

.226 

571.. 

158. 

11.331. 

.01389 

1103.56 

187.1*5 

-59.197 

-59.167 

.5921*0 

.221. 

.1*01* 

3035. 

158. 

11.33<t 

1*. 51*668 

1*9.95 

.08 

23.911 

33.1*53 

1.2781*1* 

.158 

.227 

577. 
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TABLE  Wb.   THERHOOVNAHIC  PROPERTIES  OF  OXYGEN  ON  THE  SATURATION  BOUNDARIES 


FrLKfl  1  UKt 

ODCC  Cl  IDC 

VOLUNE 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cv 

Cp 

VELOCITY 

ft3/lb 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF  SOUND 

DEC.  R 

PSIA 

ft3-psia/lb 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU/LB-R 

BTU/LB-R 

FT/S 

160. 

12.798 

.01396 

1075.1)1) 

181). 05 

-58.388 

-58.354 

.69766 

.223 

.405 

3008 . 

160. 

12.798 

1). 06661 

50.1)2 

.03 

21).  155 

33.802 

1.27342 

.158 

.228 

581. 

162. 

1<>.<>0S 

.011)02 

101)7.57 

180.67 

-57.579 

-67.51)5 

.70266 

.222 

.405 

2979. 

162. 

l<t.<>05 

3.61)788 

50.65 

.09 

21). 1)19 

34.150 

1.25840 

.158 

.229 

584. 

16i>. 

16.16<> 

.011)09 

1019.92 

177.33 

-55.771 

-55.728 

.70746 

.220 

.406 

2953. 

16lt. 

16.161. 

3.28138 

51.11 

.11 

21). 561) 

34.485 

1.26362 

.159 

.230 

564. 

166. 

18.083 

.011)16 

992.50 

171). 00 

-55.962 

-55.915 

.71246 

.219 

.407 

2923. 

166. 

18.083 

2.95957 

51.31) 

.12 

21).  909 

34.821 

1.25884 

.159 

.231 

587. 

16S. 

20.173 

.011)23 

965.55 

170.70 

-55.11.9 

-55.097 

.71726 

.217 

.406 

2897. 

166. 

20.173 

2.67601) 

51.58 

.13 

25. 150 

35.144 

1.25430 

.160 

.233 

591. 

170. 

22.'t<t3 

.011)30 

938.60 

167.1)3 

-51). 336 

-54.275 

.72204 

.216 

.408 

2667. 

170. 

22.<<<t3 

2.1)2568 

51.81 

.11) 

25.382 

35.462 

1.24976 

.160 

.234 

594. 

172. 

21.. 902 

.011.37 

912.12 

161). 17 

-53.518 

-53.454 

.72682 

.215 

.409 

2638. 

172. 

2i>.902 

2.20366 

52.01) 

.16 

25.610 

35.772 

1.24546 

.160 

.235 

594. 

17i». 

27.560 

.011.1)5 

885.87 

160.91. 

-52.705 

-52.632 

.73160 

.214 

.410 

2808. 

17<.. 

27.560 

2.00663 

52.27 

.17 

25.831. 

36.073 

1.24116 

.161 

.237 

597. 

176. 

30.i»28 

.011)53 

859.81. 

157.73 

-51.888 

-51.806 

.7363B 

.212 

.412 

2776. 

176. 

30.1(28 

1.83091 

52.27 

.19 

26.051) 

36. 370 

1.23709 

.161 

.239 

500. 

178. 

33.516 

.011)60 

831). 06 

151). 51) 

-51.055 

-50.976 

.74092 

.212 

.413 

2746. 

178. 

33.516 

1.671.09 

52.51 

.21 

25.251) 

35.654 

1.23303 

.162 

.240 

600. 

160. 

36.83't 

.011)66 

808.73 

151.37 

-50.21.1) 

-50.145 

.74546 

.210 

.414 

2717. 

180. 

3&.83i< 

1.53361 

52.51 

.23 

25.1.71 

35.929 

1.22920 

.152 

.242 

604. 

182. 

1)0.392 

.011)76 

783.61) 

11.8.23 

-1)9.1)13 

-49.311 

.75000 

.2  09 

.415 

2564. 

182. 

itO.392 

1.1)0751) 

52.71) 

.25 

26. 673 

37.200 

1.22514 

.153 

.245 

604. 

18<<. 

'<<«.201 

.011)85 

759.01 

11)5.10 

-1)8.592 

-46.472 

.75454 

.208 

.417 

2551. 

IStt. 

i«it.2Cl 

1.291)13 

52.71) 

.23 

26.857 

37.458 

1.22156 

.163 

.247 

507. 

186. 

'•8.272 

.011)93 

731). 62 

11)1.99 

-1)7.  765 

-47.533 

.75908 

.207 

.413 

2516. 

186. 

1(9.272 

1.19177 

52.71) 

.30 

27.052 

37.703 

1.21773 

.154 

.249 

610. 

188. 

52.616 

.01502 

710.69 

133.91 

-1)5.936 

-45.790 

.75352 

.2  07 

.420 

2585. 

188. 

52.616 

1.09935 

52.71. 

.33 

27. 237 

37.945 

1.21415 

.155 

.251 

510. 

190. 

57.21.3 

.01510 

686.99 

135.35 

-46 . 101 

-45.942 

.75792 

.2  06 

.421 

2552. 

190. 

57.2143 

1.C1573 

52.51 

.35 

27.409 

36.177 

1.21055 

.  165 

.254 

610. 

192. 

&2.16it 

.01519 

653.76 

132.31 

-«t5.267 

-45.090 

.77223 

.2  05 

.423 

2520  . 

192. 

62.161. 

.93980 

52.51 

.39 

27. 577 

38.395 

1.20598 

.155 

.255 

614. 

67, 390 

.01528 

61)0.76 

129.79 

-1)1).  1.23 

-44.239 

.77677 

.205 

.425 

2434. 

19<>. 

57.390 

.87076 

52.27 

.1)2 

27.736 

38.503 

1.20353 

.157 

.259 

514. 

196. 

72.933 

.01538 

518.22 

126.80 

-1)3.  589 

-43.378 

.73107 

.204 

.427 

2451. 

196. 

72.933 

.80797 

52.01. 

.1.6 

27.391 

33.301 

1.20029 

.  157 

.252 

517. 

198. 

78.803 

.0151)7 

596.15 

123.31) 

-1)2.  71.1 

-42.518 

.78537 

.203 

.429 

2415. 

198. 

78.803 

.75063 

52.01) 

23.037 

38.990 

1.19694 

.168 

.255 

517. 

200. 

85.012 

.01557 

571). 31 

120.90 

-1)1.  891. 

-41.549 

.73957 

.203 

.432 

2379. 

20  0. 

85.012 

.69821) 

51.56 

.51. 

28.175 

39. 156 

1.19359 

.  159 

.259 

517. 

2C2. 

91.571 

.01567 

552.91) 

116.00 

-1.1.01.2 

-40.775 

.79374 

.203 

.434 

2342  . 

202. 

91.571 

.65019 

51.31) 

.58 

26. 30k 

39. 325 

1.19026 

.170 

.273 

517. 

204. 

98.1)92 

.01578 

532.03 

115.12 

-1.0  .  185 

-39.902 

.79804 

.203 

.437 

2306  . 

ZOi*. 

98.1)92 

.60611) 

51.11 

.52 

28.it2<) 

39.430 

1.18714 

.171 

.277 

620. 

206. 

105.785 

.01588 

511.35 

112.29 

-39. 330 

-39. 016 

.80234 

.202 

.440 

2257. 

206. 

105.785 

.56577 

50  .65 

.57 

23.536 

39. 518 

1.18379 

.  172 

.231 

520. 

203. 

113.  1)63 

.01599 

1)91.37 

109.1)9 

-36.1)65 

-36.130 

.80640 

.202 

.443 

2231. 

208. 

113. 1)63 

.5281)5 

50.13 

.72 

28.539 

39.743 

1.18069 

.173 

.235 

620. 

210. 

121.537 

.01610 

1.71.63 

106.73 

-37. 596 

-37.235 

.61071 

.202 

.446 

2195. 

210. 

121.537 

.1)91.17 

1.9.95 

.78 

23.734 

39.355 

1.17759 

.174 

.289 

620. 

212. 

130.019 

.01622 

1)52.11 

101). 01 

-36.723 

-36.331 

.81477 

.202 

.449 

2155. 

212. 

130.019 

.1)6251 

1)9.25 

.31. 

23.820 

39.954 

1.174471 

.  175 

.294 

620. 

21it. 

138.921 

.01633 

1)33.29 

101.31) 

-35.845 

-35.424 

.61683 

.202 

.453 

2119. 

21<t. 

138.921 

.1)3330 

1.8.79 

.90 

23.893 

40. 040 

1.17137 

.176 

.300 

520. 

216. 

11)8.251) 

.0161)5 

')li).7C 

93.72 

-34.963 

-34.512 

.82290 

.2  03 

.457 

2033. 

216. 

11)8. 251) 

.1.0623 

1)8.32 

.97 

28.958 

40.109 

1.15850 

.177 

.305 

620. 

218. 

158.030 

.01658 

396.58 

96.16 

-34.073 

-33.567 

.82720 

.203 

.461 

2044, 

218. 

158.030 

.38108 

1.7.63 

l.Oi) 

29.013 

40.165 

1.16539 

.178 

.311 

520  . 

220. 

168.261 

.01671 

378.93 

93.56 

-33. 178 

-32.557 

.83126 

.  20  3 

.455 

2006  . 

220. 

168.261 

.35785 

1)6.93 

1.12 

29. 055 

40.203 

1.15228 

.  179 

.317 

520  . 
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TASLE  Vb.  THERHODYNAHIC  PROPERTIES  OF  OXYGEN  ON  THE  SATURATION  BOUNDARIES 


MPERATURE 

PRESSURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cv 

Cp 

VELOCITY 

ft3/lb 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF  SOUND 

OEG.  R 

PSIA 

ftS-psia/lb 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU/LB-R 

BTU/LB-R 

FT/S 

222  • 

176.960 

.  0 1681. 

361*50 

91.22 

-32  .  271* 

-31 . 715 

*  83532 

.203 

*  1*71 

1972. 

222. 

178.960 

.33623 

1*6.23 

1.20 

29*087 

■*D.225 

l*159<>e 

.180 

.32<> 

620. 

190  139 

. 0 1698 

3i»i..5i* 

68 «  65 

-31*  367 

-30 . 769 

.83939 

*  202 

•  ^76 

1939* 

Ilk'. 

190.139 

.31601. 

1*5.51* 

1.28 

29*101* 

1*0.233 

1*15631 

*181 

.331 

620. 

201  8f0 

a  0 1712 

327. 61 

86*56 

*  30  » 

~29*  80  9 

•  81*31*6 

«2  02 

*i^82 

1906. 

226. 

201.610 

.29730 

i*i«.8it 

1.37 

29.112 

1*0.220 

1.153I*<> 

.183 

.339 

620. 

22  6 . 

213.986 

.01726 

311  *  32 

6**.  35 

-29.521 

-28. 837 

.  81*751 

.  2  01 

•  1*69 

1873. 

226. 

213.986 

.27958 

1*3.91 

l.**7 

29.101. 

1*0.190 

1.1503B 

.181* 

.31*7 

620. 

230  • 

??     ftft  n 

.  01 71*2 

2  95 .29 

82.  22 

-28 . 58  8 

-27. 056 

.65182 

.  2  00 

*i»95 

101*1*. 

230. 

226.680 

.26331* 

1*2.98 

1.58 

29.067 

1*0*139 

1.11*71*7: 

.185 

.356 

620. 

232  • 

239.90  3 

.01758 

283.90 

79  •  72 

-27. 650 

-26*  871 

*8556B 

•  200 

.<*97 

1606. 

232. 

239.903 

.21*797 

1*2.05 

1.69 

29.01*6 

1*0.070 

l.li*<>3& 

*187 

.366 

617. 

23^  • 

253. 671 

•01775 

267.1*1 

78  •  3*t 

-26. 686 

-25. 856 

.  65991* 

•  199 

.512 

1765. 

23<». 

253.671 

.23371 

1*1.12 

1.61 

29.001 

39*975 

1.11*125 

.188 

.377 

617. 

236, 

267.995 

.01792 

251.15 

76  .35 

-25. 709 

-21**819 

.861*2^ 

*  196 

.521* 

1755. 

236. 

267.995 

.22025 

39.96 

1.9'» 

28.932 

39. 659 

1*13836 

.190 

.388 

617. 

238  • 

282. 890 

•01610 

231*. 65 

73  .66 

-21**  720 

-23. 773 

.86631 

•  197 

•  531 

1713. 

236. 

262.890 

.20760 

38.80 

2.07 

26.61.6 

39.721 

1.13528 

.191 

.1*01 

611*. 

0  • 

296 . 37  0 

•  0 1 829 

216.62 

71.0  3 

-23. 722 

-22.711 

.67261 

.  197 

.51*0 

1667. 

2<iO« 

298.370 

.19575 

37*61* 

2.22 

26.71*2 

39.558 

1.13217 

.193 

.1*15 

611*. 

2'»2* 

31^.  6 

.01650 

202.82 

66  .**5 

-22.711 

-21*635 

.87691 

•  196 

.550 

16  Z'*. 

242. 

311.. 41.8 

.181.53 

36.1.6 

2.38 

28*618 

39.361* 

1.1290B 

.195 

.1*31 

610. 

331.139 

.01871 

187.02 

65.  9^* 

-  21. 687 

-20 . 538 

.88121 

•  196 

•  561* 

1578 . 

2^i*. 

331.139 

.17396 

35.08 

2.51* 

28.1*76 

39.11*1 

1*12572 

•  196 

.(»i*8 

610. 

31*6. 1*59 

.01891* 

1 71  •1*6 

63. 1*9 

-20  .  61*6 

-19*1*21* 

*66552 

*  197 

.501 

1532. 

2^6. 

31.6.1.59 

.161.03 

33.92 

2.73 

28*301. 

38.887 

1.12261 

.198 

.^67 

607. 

2^8  • 

355  1.21. 

01917 

1 57 • 0  5 

61.16 

~ 19 • 568 

18  268 

. 68962 

.197 

•  599 

1^89* 

366.ii2it 

.151*58 

32.53 

2.92 

28.110 

38.599 

1.11926 

.200 

•  <»89 

607. 

25  0  • 

385  l)i.8 

.  0 191*3 

56  70 

"17 • 122 

891.12 

•  197 

•  619 

11*1.0 

250. 

365.01.6 

.11*561 

30.90 

3.11* 

27.886 

38.272 

1*11566 

*202 

.51<> 

601*. 

252, 

i* 0 1*.  350 

. 0 1970 

127.55 

-17  1*11 

-15.935 

•  197 

•  6'f  5 

1391 

252. 

<«0it.350 

.13712 

29.51 

3.37 

27.532 

37*902 

1.1123S 

*2  0i* 

.51*3 

600. 

25U* 

- 16 . 292 

25l>. 

<«2l|.  31)6 

.12911 

27.65 

3.62 

27.31*0 

37.1»8I> 

l!lD«76 

Izoe 

I576 

^bOoI 

5*056 

IDl . 76 

51.06 

- 15  . 11.3 

-1 3 .  1*7  0 

•  90  77<i 

*  199 

.701 

1266« 

256. 

liitS.  056 

.1211*2 

26.02 

3.90 

27.013 

37.015 

1.10<*92 

.209 

.616 

597. 

H  DO  *  y 

-12 . 179 

. 9125Z 

.739 

258. 

.111.05 

2i**16 

1..20 

26.631* 

36.1*91 

1.10110 

.211 

.6&it 

S9<*I 

260  . 

U A  ft. AQ^ 

too*  D 

02102 

77*13 

10  «i»6 

789 

26  0. 

<.e8.696 

.10700 

22.30 

1..51* 

26.201* 

35.888 

1.0970S 

llli* 

.722 

^591! 

-11.  1*8  7 

-  9 .  1*60 

1125 

262. 

511.670 

.10026 

20*1*1* 

1..92 

25*71". 

35.208 

1*09273 

'.Z17 

1 796 

587. 

- 1 0  •  171* 

— 8 . 006 

.  9273(» 

•  919 

1073* 

26'>. 

535.1.1.6 

.0  9371 

18.35 

5.35 

25  •  11.6 

31*. 1*30 

1.08819 

.220 

.692 

587. 

560  051 

38.70 

-6  .  1*7  0 

.  9328'* 

•  210 

1*0 16 

1017. 

266. 

560.051 

.06730 

16.03 

5.81* 

21*. 1.79 

33.526 

1.08317! 

.223 

1.023 

561*. 

36.10 

-7 . 331 

-1*.  836 

*  93857 

.  2 13 

1 .151* 

955. 

268. 

565. 516 

•  06069 

13.1*8 

6. 1*2 

23 . 667 

32  .1*59 

1.07766 

.227 

1.212 

561. 

270. 

611.876 

•02372 

27.88 

33.1*8 

-5.756 

-3*067 

.91*1*79 

.217 

1.31*5 

696. 

27  0. 

611.876 

•  071*65 

10.92 

7.11 

22.719 

31.169 

1.0711*6 

.232 

1.515 

577. 

272. 

639.181 

.021*59 

19.52 

30.69 

-1..011* 

-1.106 

.9511*6 

.222 

1.669 

830. 

272. 

639.161 

.0681*0 

9^76 

7.91* 

21.562 

29.651* 

l*06i*5B 

.238 

1.767 

577. 

27<t. 

667.1.82 

.02571. 

12.55 

27.52 

-2.018 

1.162 

.95937 

.228 

2.288 

761. 

27".. 

667.1.62 

.06183 

5.31* 

8.99 

20.052 

27.697 

1.05617 

.21*6 

3.193 

568. 

276. 

596.665 

.0271.6 

5.58 

21*. 08 

.1*90 

i*.035 

.96917 

.239 

1..287 

676. 

276. 

696.865 

.051*1*6 

1.39 

10.1.9 

17.652 

21*. 896 

1.0i*i«9B 

.256 

12.1*1*6 

551*. 

27  8. 

727.505 

.4)3186 

18.71 

5.180 

9.1*73 

.96829 

.268 

556. 

279. 

727.505 

.01*325 

13.61 

12.958 

18.783 

1.02176 

.275 

sm. 

276.21)6 

731.387 

.03673 

15.91* 

8.953 

13*926 

1.001*30 

276.21)6 

731.387 

.03668 

15.91* 

6.953 

13*926 

1*001*30 
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TABLE  Wlb.   THERMOOYNiMIC  PROPERTIES  OF  OXYGEN 


1.   PSIA  ISOBAR 


TEMPERATURE  VOLUME 
OEG.  R  FT^yuB 


ISOTHERH         ISOCHORE  INTERNAL 
DERIVATIVE     DERIVATIVE  ENERGY 
ft3-psia/lb      PSIA/R  BTU/LB 


ENTHALPY  ENTROPY 
BTU/LB  BTU/LB-R 


Cv 


Cp 


VELOCITY 
OF  SOUND 
BTU/LB-R     BTU/LB-R  FT/S 


97.81.8 

.01226 

2020. 9"t 

320.06 

-83.210 

-83.207 

.50129 

.260 

.398 

3786. 

lOO. 

.01231 

1986.27 

313. 15 

-82.353 

-82.351 

.50991* 

•  259 

.398 

3757. 

lOS. 

.012<.3 

1906.32 

298.27 

-60.36". 

-80.362 

.52935 

.258 

.398 

3693. 

iia. 

.01255 

1827.06 

281.. 73 

-78.376 

-78.373 

.51.786 

.255 

.398 

3631. 

lis. 

.01268 

171.8. ".2 

272.2'« 

-76.385 

-75.38". 

.5555", 

.253 

.398 

3570. 

120. 

.01280 

1670.39 

260.56 

-711.397 

-7l..391t 

.5821.8 

.250 

.398 

3510  . 

125. 

.01293 

1592.96 

21.9.61 

-72.1.05 

-72.1.03 

.59673 

.21(7 

.398 

31)50. 

• 

126.975 

.01298 

1562.59 

21.5.1.3 

-71.618 

-71.516 

.60'.9e 

.21.6 

.399 

31.25. 

126.975 

"•2.39976 

1.2.21 

.008 

19.526 

27.378 

1.381.1.0 

.155 

.219 

52".. 

130. 

'•3.<t2205 

".3.21* 

.008 

19.999 

28.039 

1. 38955 

.156 

.219 

531. 

135. 

".5.11079 

i.i..9i> 

.007 

20.779 

29.133 

1.3978C 

.  156 

.219 

51.1. 

litO. 

"•6. 79838 

1.6.61. 

.007 

21.550 

30.225 

1.1.0575 

.156 

.218 

551. 

11.5. 

1.8. "•81.95 

1.9.31. 

.007 

22.339 

31.318 

1.1.131.1 

.156 

.218 

561. 

ISO. 

50.17061. 

50.03 

.007 

23.119 

32.1(09 

1.1.2082 

.155 

.218 

570  . 

155.  • 

51.85555 

51.73 

.006 

23.898 

33.501 

1.1.2797 

.  156 

.218 

580. 

160. 

53453979 

53.1.2 

.005 

2".. 677 

3lt.592 

1.1.31.90 

.156 

.218 

589. 

165. 

55.2231.0 

55.11 

.006 

25.1.55 

35.682 

1. ".1.151 

.156 

.218 

593. 

170. 

56.9061.8 

56.80 

.006 

26.235 

35.772 

1.1.1.812 

.156 

.218 

607. 

175. 

58.58907 

58. 1.9 

.005 

27.013 

37,963 

l.i.5l.'.i. 

.  155 

.218 

615. 

180. 

60.2712". 

60.17 

.006 

27.792 

38.952 

1.1.5059 

.155 

.219 

625. 

185. 

61.95302 

61.86 

.005 

28.570 

1.0. 01.2 

1.1.5655 

.  155 

.219 

631.. 

193. 

63.  63 It  1.1. 

63.55 

.005 

29.3'.8 

1.1.132 

1  .1.7236 

.155 

.218 

51.2. 

195. 

65.31555 

65.23 

.005 

30.126 

1.2.221 

l.".7S02 

.155 

.218 

651. 

200. 

66.99538 

66.92 

.005 

30.90". 

1.3.310 

l.'.OSS". 

•  155 

.218 

659. 

205. 

68.6769". 

68.60 

.005 

31.682 

1."..  399 

1.1.8992 

.155 

.218 

667. 

213. 

70. 35727 

70.29 

.005 

32.1.50 

".5.1.98 

1.".9".16 

.155 

.218 

675. 

215. 

72.03738 

71.97 

.005 

33.239 

1.6.577 

l.'»9929 

.155 

.219 

583. 

220. 

73.71730 

73.65 

.005 

3".. 015 

1.7.566 

1.50".29 

.  155 

.219 

591. 

225. 

75.39703 

75.33 

.001. 

3".. 793 

1.9  .  75". 

1.50919 

.  155 

.218 

699. 

230. 

77.07650 

77.01 

.001. 

35.570 

".9.8".3 

1.51397 

.155 

.219 

707. 

235. 

78. 75501 

79.70 

.00". 

35.3".9 

50 .931 

1.51865 

.  155 

.219 

715. 

2".0. 

80.1.3529 

80.38 

.00". 

37.125 

52.020 

1.  5232". 

.155 

.218 

722. 

21.5. 

82. 111.1.3 

92.06 

.001. 

37.903 

53.108 

1.52772 

.  155 

.219 

730  . 

25  J. 

83.  7931.5 

63.  7". 

.001. 

36.530 

5"(.  196 

1.53212 

.155 

.219 

737. 

255. 

85.1.7237 

85.1.2 

.001. 

39. ".57 

55.265 

1.  5361.3 

.155 

.219 

71.I.. 

26  0. 

87.15118 

67.10 

.001. 

".0.235 

55.373 

1.51.055 

.155 

.219 

752. 

265. 

89. 82989 

99.73 

.001. 

".1.012 

57. ".61 

1.  5". ".90 

.155 

.213 

759. 

270. 

90.50852 

90  .".6 

.001. 

".1.789 

58.51.9 

1.5".387 

.  155 

.218 

766. 

275. 

92.  19  705 

92.1". 

.00". 

".2.567 

59.637 

1.55286 

.  155 

.219 

773. 

280. 

93.96552 

93.92 

.00". 

1.3.31.1. 

60.725 

1.55576 

.155 

.219 

790. 

285. 

95.5".39l 

95.50 

.00". 

1.1..121 

61.813 

1  .5606". 

.  155 

.213 

737. 

290. 

97.2222". 

97.19 

.003 

1(1.. 698 

62.901 

1.56".  1.2 

.155 

.218 

791.. 

295. 

98.9G050 

98.85 

.003 

1.5.575 

53.999 

1,5681". 

.155 

.218 

801. 

30  0. 

100.57670 

100.51. 

.003 

1.5. 1.53 

65,077 

1,57160 

.  155 

.218 

809. 

310. 

103.  931.95 

103.90 

.003 

1.8.007 

67,253 

1,57993 

.  155 

.219 

921. 

320. 

107. 29099 

107.25 

.003 

1.9.561 

59.1.29 

1,58591. 

.155 

.216 

83".. 

330. 

110.61.687 

110.52 

.003 

51.115 

71,605 

1.59253 

.  155 

.219 

8".7. 

31.0. 

111..  00259 

113.97 

.003 

52,570 

73,781 

1.59903 

.  155 

.218 

350  . 

350. 

117. 35817 

117.33 

.003 

51.. 225 

75.957 

1.  50531. 

.  155 

.213 

J72. 

360. 

120.71362 

120 .69 

.003 

55,790 

78,133 

1.6111.7 

.155 

.218 

885. 

370. 

12"..  06897 

121.. 05 

.003 

57.335 

80  ,  30  9 

1,517'.3 

.156 

.216 

897. 

39  ]. 

127.h2i.22 

127.1.0 

.003 

59,891 

82, 1.85 

1,5232". 

.156 

.219 

909. 

390  . 

130.77936 

130.75 

.003 

50.1.1.5 

8"..  653 

1.52889 

,  156 

.219 

921. 

".CO. 

13",. 13".  1.5 

131.. 11 

.003 

52.003 

86.61.1 

1.63".'.0 

,  156 

.218 

932. 

".10. 

137.i.89'.5 

137  .1.7 

.002 

63.559 

89.019 

1.53978 

,156 

.218 

9<.l.. 

1.20. 

11.0. 8".  ".36 

11.0  ,83 

.002 

55.117 

91.198 

1.61.503 

.  156 

.219 

955. 

1.30. 

I".",. 19926 

11.1.,  19 

.002 

66.575 

93.377 

1.65015 

.156 

.219 

957. 

1.1.0. 

1".7.  551.07 

11,7  ,51. 

.002 

59.231. 

95.557 

1.65517 

.155 

.219 

979. 

1.50. 

150.90983 

150 .69 

.002 

69.791. 

97.738 

1.65007 

.155 

.219 

989. 

U&O. 

15".. 26355 

151., 25 

.002 

71.355 

99.920 

1,561.87 

.155 

.219 

1000  . 

1.70. 

157.61622 

157.61 

.002 

72.917 

102.103 

1,56955 

.155 

.218 

1010. 

1.80. 

150.97265 

160.95 

.002 

71.. 1.80 

101.. 266 

1,571.16 

.155 

.219 

1021. 

1.90. 

16H.  32  7".'. 

15".. 32 

.002 

75.01.1. 

106.1.73 

1.67867 

.157 

.219 

1031. 

50  0  . 

157.59200 

ie7.67 

.002 

77.510 

108.550 

1.68309 

.157 

.219 

101.2. 

610. 

171.03652 

171.03 

.002 

79.178 

110.6I.9 

1.587'.2 

.157 

.219 

1052. 

520. 

17".. 39102 

17".. 39 

.002 

80.71.7 

113.039 

1.69168 

.  157 

.219 

1052. 

530. 

177.7".5".9 

177.71. 

.002 

32.319 

115.232 

1.69585 

.157 

.219 

1372. 

5".0. 

161.C9993 

1 6 1  .  0  9_^ 

.002 

93.891 

117.1.26 

1.69995 

.157 

.  220 

1362. 

TrtO-OHiSe  BOUNOARY 
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TABLE    Mlb.    THERM0DYN4MIC   PROPERTIES   OF  OXYGEN 


5.   PSIA  IS 
TEMPERATURE  VOLUME 


DEC.  R 

Ft3/L8 

97.853 

.01226 

loa. 

.01231 

IDS. 

.  0121.3 

110. 

.51255 

115. 

.01267 

IZO. 

.01280 

135. 

.01293 

130 . 

.01305 

135. 

. 01 320 

litO. 

.01331. 

11*5, 

.0131.9 

lit5.823 

.01351 

lltS.  e?3 

9.63'»u6 

150. 

9. 92229 

155. 

10  .  26601. 

160. 

10.60903 

165. 

10 . 95136 

170. 

11.29309 

175. 

11.  631.31 

160. 

11.9750  7 

165. 

12.  3151.1 

190. 

12.65539 

195. 

12.  99501) 

20  0. 

13 .  331)38 

205. 

13.  6731.6 

210. 

11..  01229 

215. 

11..  35090 

220  . 

11). 68931 

22  5. 

15. 02753 

23  0. 

15. 36558 

23  5. 

15.  70  31)7 

24  0. 

16.  01)12^ 

2'*5  • 

16  •  378  81) 

25  0, 

16.71  631) 

25  5  * 

17. 05372 

260. 

17.39100 

265. 

17.72819 

27  0. 

18.06526 

275. 

28  0. 

18.73922 

295. 

19.71)959 

30  0. 

20.08626 

310. 

20.7591.3 

320. 

21.1)321)0 

330  . 

22.10519 

SUO. 

22.77781. 

350. 

23.  1)5031) 

363. 

21).  12272 

370. 

21). 791)99 

360. 

25.1.5716 

390. 

26.13923 

itOO. 

25.61123 

1.10. 

27.1.8315 

'•20. 

28.15500 

l<30. 

29.82579 

1)1.0. 

29.1)9853 

1.50. 

30.17021 

1.60. 

30.81)185 

1)70. 

31. 5131. 1. 

1)60. 

32.181)99 

1)90. 

32.85650 

500. 

33.52797 

510. 

31). 1991.2 

520. 

31..  67063 

530. 

35.51.222 

51)0. 

36.21356 

ISOTHERM  ISOCHORE 

deriuath/e  derivative 
ft3-psia/lb  PSIA/R 


2021.17  320.05 

1985,60  313.17 

19C6.66  298.29 

1827.1)1  281.,  75 

171)8  .  78  272  .  25 

1670.75  263.60 

1593.35  21.9.53 

1515.62  239. 2C 

11)1)0  .50  229.  23 

1365.39  219.61. 

U91  .  07  210  .  37 

1278.93  2C8.87 

1.7.1.1.  .035 

1)8.91  .031. 

50.57  .033 

52.1.3  .032 

51). 17  .031 

55.91  .030 

57.55  .029 
59.38  .028 
51.11  .027 
52.83  .027 

ei).  55  .  025 

55.27  .025 

67.98  .025 

69.69  .021) 

71.1)0  .023 

73.11  .023 

71). 81  .022 

75.52  .022 

78.22  .021 

79.92  .021 

81.62  .021 

63.32  .020 

85.01  .020 

85,71  .019 

88.1)0  ,019 

90,10  ,019 

91.79  .018 

93.1)9  .018 

95.18  .018 

96.87  .017 

98.56  .017 
100.25  .017 
1C3.62  .015 
107.00  .016 
110.37  ,015 
113,75  .015 
117,12  ,011. 
120,1.9  ,011) 
123,86  ,011) 
127,23  ,013 

130,59  ,013 

133.96  .013 

137.32  .012 

11)0.69  .012 

11)1). 05  .012 

11)7,1)2  .011 

150.78  .011 

154.11)  .011 

157,50  .011 

160.66  .010 

151). 23  ,010 

167,59  .010 

170.95  .010 

171). 31  ,010 

177.67  .009 
181.03  .009 


INTERNAL  ENTHALPY 
ENERGY 

STU/LB  BTU/LB 


-83.209  -83.198 

-82.  355  -82.  31)1) 

-30.355  -80.355 

-78.378  -78.356 

-76.389  -76.377 

-71.. 399  -71).  387 

-72.1)08  -72.  395 

-70  .1*15  -70  ,1.0  3 

-58,1.20  -58,1,08 

-65,1.22  -66,1.10 

-5i*.l|20  -51.. 1.08 

-51).  090  -61..  078 

22.269  31.189 

22.930  32.117 

23.720  33.225 

21). 509  31..  332 

25.  298  35.  1.37 

26.  085  35.  51.1 
25.871  37.ti)3 
27.656  38.  71.1. 
28.  1.1*1  39.  81.1. 
29.225  1*0  .91.3 

30  .009  1.2.  01)1 

30.792  1.3.  1  38 

31.575  1.1*.  235 

32,357  1.5,  331 

33.  139  1.5, 1*26 

33.  921  1*7.521 

31). 702  1.8,615 

35,1.83  1*9.  70  9 

36.2511  50.80  3 

37.  01.1.  51.  896 

37.82")  52.989 

38  .  601)  51). 081 

39.  381.  55.  171) 

1.0  .151.  55.256 

1)0  .91.1.  57,357 

1*1.723  58.1.1*9 

1.2.502  59.  51.0 

1)3  .  281  50.  631 

1.1).  050  61.  722 

1)1*.  639  62.  813 

1.5.518  53.901. 

1.5.  397  51.. 991. 

1*7.951.  67.175 

1)9.511  59.  355 

51.058  71.535 

52.525  73.  711. 

51*.  182  75,891* 

55,739  78,073 

57.295  60.252 

58,853  62.1*32 

60  .1*10  81*.  611 

51.968  86.791 

53.525  88.971 

65,081*  91.152 

66.  61.3  93,  333 

58.203  95.515 

59.751)  97.696 

71.325  99.881 

72.869  102.065 

71), 1.53  101), 252 

75.0  18  105.1.39 

77.585  108.527 

79.153  110.817 

60.723  113.008 

82,291.  115.202 

83.668  117.397 


ENTROPY  Cy 
BTU/L3-R  BTU/L3- 


.50129  .260 

.50993  .259 

.52933  .258 

.  51*781.  .  255 

.56552  .253 

.  5821.5  .250 

.59371  .21.7 

.611*31.  .21.1* 

.6291.0  .  21*0 

.51.391*  .237 

.65799  .233 

.66026  .233 

1.31332  .157 

1.31960  ,157 

1.32587  .155 

1.33390  .156 

1  .  31*070  .  155 

1  .  31*729  .  156 

1.35363  .156 

1.35988  .156 

1.36591  .155 

1.37177  ,155 

1.3771.7  .155 

1.38303  .155 

1  .  3881.1*  .  156 

1,39373  ,155 

1,39388  .156 

i. 1*0391  .155 

1.1*0863  .  155 

1.1*1361.  .155 

1.1.1835  .  156 

1  .1)2295  .  156 

i.H27i.6  .156 

1.1.3187  .155 

1  .1*3620  .  155 

1.1.1*01*1.  .156 

1.1*1*1*60  .156 

l.l*i*8b8  .155 

1  .  1*5268  .  155 

1,1.5661  .  155 

1.1.601.8  .155 

1.1.51*27  .155 

1.1.5800  .  155 

1.1*7155  .155 

1  .1.7  881  .  155 

1.1*8573  .  156 

1.1*921.1*  .155 

1  .1*9  395  .  156 

1.50527  .156 

1.5111.1  .156 

1.51736  .156 

1.52319  .155 

1.52885  .155 

1.531*37  .155 

1.53975  ,155 

1.51)501  .156 

1.  55011*  .  155 

1.55515  .155 

1.55005  .156 

1  .551)85  .  155 

1.56955  .156 

1.571)16  .156 

1,57857  ,157 

1,58309  .157 

1  ,5871)3  ,  157 

1,59168  ,157 

1.59585  ,157 

1,59996  ,157 


Cp  VELOCITY 
OF  SOUND 
BTU/L3-R  FT/S 


,393 

3735. 

,  393 

3  753. 

,398 

3593. 

,398 

3531, 

.  398 

3570. 

.398 

3510  . 

.396 

31.5a  . 

.399 

3390  . 

.399 

3329. 

.  1.0  0 

3253. 

.  1*0  1 

3205. 

.  1.0  1 

3191*. 

.222 

558. 

.  222 

557, 

.  222 

577  . 

.  221 

565, 

.221 

596  . 

.  221 

505. 

.  220 

511) . 

.  22  0 

523, 

.  220 

632, 

.  220 

61)0  , 

.  220 

51*9. 

.219 

557, 

.  219 

555. 

.219 

671), 

.219 

532  , 

.  219 

690, 

.219 

698. 

.219 

706. 

.219 

713. 

.219 

721. 

.219 

729. 

.218 

735. 

.213 

71.1.. 

.218 

751. 

.218 

756, 

.213 

755  , 

.218 

772. 

.218 

779, 

.218 

785. 

.213 

793, 

.213 

30  0  , 

.218 

807. 

.218 

620. 

.218 

831*. 

.218 

61*7. 

.218 

959. 

.218 

872. 

.218 

881*. 

.218 

397, 

.213 

909. 

.218 

921, 

.218 

932. 

.218 

91*1*. 

.213 

955. 

.218 

956, 

.218 

978. 

.218 

989, 

.218 

999. 

.  219 

1010. 

.219 

1021, 

.219 

1031, 

.219 

101*2, 

.219 

1052, 

.219 

1052. 

.  219 

1072. 

.220 

1082. 
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TABLE   «Ib.   THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


10.   PSiA  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM  ISOCHORE        INTERNAL        ENTHALPY       ENTROPY  Cw  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE       ENERGY  OF  SOUND 

DEG.   R  Ft3/LS         FT3-PSIA/Le       PSIA/R  BTU/LB  BTU/L6       BTU/LB-R       BTU/L8-R     BTU/LB-R  FT/S 


97. 660 

.01226 

2021. i<6 

320.06 

-83.208 

-63.185 

.50130 

,260 

.396 

3706, 

100. 

.01231 

1987.02 

313.20 

-82,357 

-62.335 

.50990 

.259 

.396 

3758  , 

105. 

.ai2'>3 

1907.08 

296.32 

-60.369 

-80.31.6 

.52931 

.259 

.396 

3691*, 

110. 

. 01255 

1827.81. 

261..  77 

-76.380 

-76. 357 

«  5 1. 78 1 

.255 

lis. 

.01267 

171.9.23 

272. 28 

-75.391 

-76.358 

.56550 

.253 

,398 

3571  , 

120. 

.01280 

1571,22 

260.63 

-71.. 1.02 

-71,. 376 

.5621.3 

.250 

,396 

3511. 

125. 

.01293 

1593.83 

21.9.55 

-72.1.11 

-72.387 

.59659 

.21.7 

.398 

31*51, 

130. 

.01306 

1517.10 

239.23 

-70.1.18 

-70.391. 

.611.32 

.  21.1. 

.399 

3391. 

135. 

.01320 

I'.'.l.lO 

229.26 

-68.1.21. 

-66.399 

.62938 

.21.0 

,399 

3333  . 

I<t0. 

.0133'. 

1355.90 

219.67 

-66.1.26 

-66.1.01 

.51.391 

.237 

,1.00 

3268. 

1<>5. 

.ai3'»9 

1291.60 

210.1.0 

-6i».li2l. 

-61*. 399 

•55796 

.233 

,1*01 

3205. 

150. 

.01361. 

1218.29 

201. 39 

-52.1(16 

-62.392 

.57156 

.230 

.1*02 

311.1. 

155. 

.01379 

ll'.6.07 

192.61 

-60.1.05 

-60 .380 

.581.76 

.226 

.1*33 

3075. 

155. 995 

.01383 

1131 . 81* 

190.89 

-50.  0  01. 

-59.976 

,68731. 

.226 

.  1.0  3 

3362 . 

155.995 

5.10030 

1.9.68 

.067 

23.51.8 

33.093 

1.28375 

.  158 

.226 

571*. 

160. 

s.zfioge 

51  .15 

.065 

21.. 292 

33.997 

1.2  8  91.7 

.158 

.225 

582. 

165. 

5.1.1592 

52.97 

.063 

25.093 

35.122 

1.2961.0 

,  157 

.225 

592. 

170. 

5.59023 

61.. 78 

,061 

25.891 

35.  21.3 

1.30309 

.157 

.221. 

601. 

175. 

5.75397 

55.58 

.059 

26.666 

37.361 

1.30958 

.157 

.223 

611. 

180. 

5.93720 

58.37 

.057 

27.1.63 

38.1.77 

1.31566 

.  157 

,  223 

520. 

185. 

6.11000 

60.15 

.056 

26.277 

39.591 

1.32197 

.157 

.222 

529. 

190. 

6.2321.0 

51.92 

.051. 

29,069 

1.0.702 

1.32769 

.157 

.222 

638, 

195. 

6.1.51.1.5 

63.69 

.053 

29,850 

1.1.612 

1.33355 

.  157 

,222 

61.7. 

200. 

6.62619 

65.1.5 

.051 

30,650 

1*2.920 

1.'33927 

.156 

.221 

655. 

205. 

6.79761. 

67,20 

.050 

31.1.39 

l.<,.026 

1.  31.1.73 

.155 

.221 

551.. 

210. 

6.9683l< 

68.  95 

.01.9 

32,227 

1.5.131 

1.35006 

,156 

,221 

672. 

215. 

7.13980 

70  .69 

,01.7 

33,011. 

1.6.235 

1.35525  ' 

.156 

.221 

580. 

220. 

7.31055 

72.1.3 

,01.6 

33.601 

1.7.336 

1.35032 

.156 

.220 

698. 

225. 

7.1.8112 

71.. 16 

,01.5 

31.. 567 

1.8.1.1.0 

1.35526 

.156 

,220 

595. 

230. 

7.65151 

75.89 

,01.1. 

35.372 

1.9,51.1 

1.37012 

.  156 

.220 

701.. 

235. 

7.  82171. 

77.62 

.01.3 

36.157 

50  .61.1 

1.371.65 

.156 

.220 

712. 

2<tO. 

7i99182 

79.31. 

.01.2 

36.91.2 

51.71.0 

1.  3791.8 

.155 

,220 

720. 

2'>5. 

8.16176 

61.07 

.01.1 

37.725 

52.639 

1.361.01 

.  156 

,220 

727  . 

250. 

8. 33156 

82 .  79 

,01.0 

36,509 

53.937 

1 ,  3881. 1. 

.  156 

.220 

735. 

255. 

8.50129 

61.. 50 

.01.0 

39.292 

55.031. 

1,39279 

.156 

.219 

71.2. 

260. 

8.57089 

86.22 

.039 

1.0.075 

56.131 

1.39705 

.155 

.219 

750  . 

265. 

8.81.039 

67.93 

.  036 

■.0.657 

57.227 

1.1.0123 

.155 

.219 

757. 

270. 

9.00980 

89.51. 

.037 

1.1.61.0 

56.323 

1.1.0532 

.156 

,219 

751*. 

275. 

9.17913 

91.35 

,037 

1.2,1.21 

59.1.19 

1,  1.0  931. 

.155 

.219 

771. 

280. 

9.3<i837 

93.06 

,036 

1.3.203 

60. 511. 

1.1.1329 

.156 

.219 

779. 

265. 

9.51751. 

91.. 77 

.035 

t3.98l. 

61.60  8 

1.1.1715 

.156 

.219 

786  . 

290. 

9.58565 

96.1.7 

,035 

1.1..  756 

62. 703 

1.1.2097 

.  156 

,219 

793. 

295. 

9.65569 

98.18 

.031. 

1.5.  61.7 

53.797 

1.1.21.71 

.  156 

,219 

799. 

303  . 

10.021.56 

99.68 

.03l> 

1.6.327 

51.. 690 

1.1.2839 

•  156 

,219 

906. 

310. 

10.3521.6 

103.28 

.032 

1.7.868 

67.077 

1,1.3555 

.156 

,219 

920  . 

320. 

10.70005 

106,66 

.031 

1.9.1.1.9 

69.262 

1.1.1.21.9 

.155 

,219 

533. 

330. 

11.  0371.7 

110.07 

,030 

51.009 

71,1.1.7 

1,1. 1.922 

,156 

,218 

31.6. 

31.0. 

11.  37'.73 

113  .1.6 

.  03C 

52.568 

73.631 

1,1*5571. 

•  156 

,218 

859  . 

350. 

11.71185 

116.65 

.029 

5'.,126 

75.815 

1.1.520  7 

.  156 

,219 

972, 

360. 

12.0<t885 

120  .21. 

.026 

55.687 

77,998 

1.1.5822 

,156 

,218 

86l«. 

370. 

12.36573 

123.62 

.0  27 

57.21.6 

80.181 

1.1.71.20 

.  156 

.219 

995. 

380. 

12.72252 

127.00 

.026 

58,605 

62.361. 

1  .1.8002 

,156 

.219 

908. 

390. 

13.05921 

130.36 

.026 

60  ,  361. 

81.. 51.6 

1 .1*6569 

.156 

,213 

923  . 

<.oo. 

13.39593 

133. 76 

,025 

51.921. 

65.729 

1.1.9121 

.  156 

.219 

932. 

mo. 

13. 73236 

137.11. 

.021. 

63.1.83 

66.912 

1.1.9660 

.  156 

.219 

91.1.. 

<.20. 

11..  06683 

11.0  .51 

.021. 

65.01.3 

91.095 

1.50166 

.  156 

.219 

955  . 

1.30. 

11.. 1.0521. 

11.3.69 

.023 

66,  601. 

93.279 

1.50700 

.156 

,216 

965. 

11.. 71.159 

11.7.26 

.023 

66,165 

95.1.53 

1,51202 

.156 

.219 

977  . 

1.50. 

15.07789 

150.63 

.022 

59.727 

97.61.7 

1.51693 

.156 

.219 

989. 

15.1.11.1'. 

I5k.ai 

.022 

71,290 

99.633 

1,  52171* 

.156 

.219 

999. 

1.70. 

15.7503". 

157.36 

.021 

72  ,651. 

102.019 

1.5261.1. 

.156 

.219 

1010  . 

'.80. 

16. 08651 

160.75 

.021 

71.. 1.19 

101., 207 

1.53101. 

.155 

,219 

1021. 

'•90. 

16.1.2263 

161.. 11 

.020 

75.965 

1D6, 395 

1.53556 

.157 

,219 

1031. 

500  . 

15.75873 

167.1.6 

,020 

77,553 

106.565 

1.53996 

.157 

,219 

131.1. 

510. 

17.091.79 

170.65 

.020 

79.122 

110.777 

1.51.1.32 

.157 

,219 

1352. 

520. 

17.1.3082 

171..22 

.019 

60.692 

112,969 

1, 51.656 

,  157 

,219 

1062. 

530. 

17.76682 

177.56 

.019 

62.255 

115,161. 

1,55276 

.157 

,220 

1072. 

51.0. 

18.10260 

180.95 

.019 

93.639 

117.360 

1,55665 

.157 

,  223 

1362. 
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TABLE    VIb.   THERM00YN4MIC   PROPERTIES   OF  OXYGEN 


l<t.696  PSIA  ISOBAR 


TEMPERATURE        VOLUME  ISOTHERM  ISOCHORE  INTERNAL 

DERIVATIVE     DERIVATIVE  ENERGY 
OEG.   R  Ft3/LB         Ft3-PSIA/LB       PSIA/R  BTU/LB 


*  97.867 

•  01226 

20  21.71. 

320. 07 

-83.208 

100. 

.01231 

1967.1.0 

313. 22 

-82.359 

105. 

.0121.3 

1907,1.9 

298.31. 

-80.371 

110  . 

. 01255 

1826.25 

2  81. .  8  C 

-78. 392 

lis* 

.01267 

171.9.65 

272.31 

-76  .391. 

120. 

.01280 

1671.65 

260.65 

-74. 1.01. 

125« 

•  01293 

1591..  28 

21.9.66 

-72.414 

130. 

.01306 

1517 , 56 

2  39.26 

-70 .421 

135. 

. 01 320 

11.1.1  .57 

229. 28 

-68.427 

I<f0. 

.  01331* 

1366.39 

219.69 

-66.429 

I<t5'> 

.0131.8 

1292.10 

210.1.2 

-64.428 

ISO. 

.01361. 

1218.80 

201.42 

-52.422 

155. 

.01379 

111.6.60 

192.61. 

-60.410 

16  0. 

. 01396 

1075.50 

18l».  06 

-58.391 

•  162.31t3 

.011.03 

101.2.77 

180.10 

-57.442 

•  162.3*3 

3.5811.9 

50.81 

.  096 

24.461 

165. 

3.61.606 

51 .  81 

.0  95 

24. 893 

170. 

3.76705 

53.70 

,091 

25.704 

175. 

3.8871.1 

55.56 

.086 

26.512 

ISO. 

1.. 00721. 

57  .1.1 

.085 

27,316 

185. 

1.. 12659 

59.21. 

.083 

28.119 

190. 

1..  21.553 

61.06 

.080 

28.919 

195. 

I.. 361.09 

62.87 

.076 

29.717 

200. 

4. 1.8232 

61..67 

.076 

30.514 

205. 

1..  60025 

66.1.6 

.071. 

31.309 

210. 

1.. 71792 

68.21. 

.072 

32.103 

215. 

1..  83535 

70.01 

.070 

32.896 

220. 

I.. 95256 

71,78 

.069 

33.688 

225. 

5.06957 

73,51. 

.067 

34.476 

230. 

5.  1861.0 

75.30 

.065 

35.259 

235. 

5.30307 

77  .  05 

.061. 

36. 057 

2110. 

5.  1.1956 

78.80 

.062 

36.845 

2ii5. 

5.53596 

60  .55 

.0  61 

37.632 

250. 

5.65222 

62  .29 

.060 

38.419 

255. 

5.76835 

81.. 02 

.059 

39.205 

260. 

5.  881.38 

85.75 

.057 

39.991 

265. 

6.00030 

87  .1.9 

.056 

40. 776 

270. 

6.11611. 

69,  21 

.055 

41.561 

275. 

6.23189 

90  .  91. 

.051. 

42.345 

280. 

6.31.755 

92.66 

.053 

43.129 

285. 

6.1.6315 

91.. 38 

.052 

43.913 

290. 

6.57867 

96,10 

.051 

44.596 

295. 

6.691.13 

97.82 

.  050 

45.479 

300. 

6.80953 

99.53 

.050 

45.262 

310. 

7.01.016 

102.96 

.01.6 

47. 826 

320. 

7.27059 

106.37 

.01.6 

49.390 

330. 

7.50081. 

109.79 

.01.5 

50.953 

7.73091. 

113.20 

.01.1. 

52.515 

350. 

7.96089 

116.60 

.01.2 

54.077 

360. 

8.19073 

120 .00 

.Q1.1 

55.638 

370. 

6.1.201.1. 

123.1.0 

.01.0 

57.199 

380. 

6.65006 

126.80 

.039 

56.760 

390. 

8.87959 

130.19 

.038 

60.321 

400. 

9.10903 

133,56 

.0  37 

61.662 

mo. 

9.3361.0 

136.97 

.036 

63.443 

<i2a. 

9.56770 

11.0.35 

.035 

55.005 

<»30. 

9.  79691. 

11.3.71. 

.031. 

65.557 

(><t0. 

10.02612 

11.7.12 

.034 

58.129 

it50. 

10.25525 

150.50 

.033 

69.692 

1)60. 

10.1.81.33 

153.88 

.0  32 

71.256 

1(70. 

10.71336 

157.26 

.0  31 

72.821 

■tao. 

10.91.236 

160.63 

.031 

74.387 

1)90. 

11.17132 

161.. 01 

.030 

75.954 

500. 

11.1.0021. 

167.38 

.029 

77.523 

510. 

11.62913 

170.76 

.029 

79.092 

520. 

11.85799 

171.. 13 

.028 

90.554 

530. 

12.08682 

177,50 

.028 

82,237 

5<tO. 

12.31563 

160 .67 

.027 

83,812 

ENTHALPY       ENTROPY  Cp  VELOCITY 

OF  SOUND 


BTU/LB 

BTU/LB-R 

BTU/LB-R 

BTU/LB-R 

FT/S 

-83, 174 

.50131 

.260 

.398 

3787. 

-82, 326 

.50  988 

.259 

.  398 

3759. 

-80.337 

.52929 

.256 

.398 

3594. 

-7  8. 348 

.54779 

.255 

•  398 

3532. 

-75.359 

.55548 

.253 

.  398 

3671. 

-74.370 

.58241 

.250 

.398 

3511. 

-72.379 

.59867 

.247 

,398 

3451. 

-70.366 

.61430 

.244 

,  399 

3391. 

-66.391 

.62935 

.240 

.399 

3330. 

-55.393 

.64388 

.237 

.40  0 

3269. 

-54. 391 

.65793 

.233 

.401 

3206. 

-52. 364 

.67154 

.230 

.402 

3142. 

-60.372 

.58473 

.225 

.403 

3076. 

-58.353 

.69755 

.223 

.406 

3008. 

-57.404 

.70  344 

.221 

.405 

2975. 

34.207 

1.26754 

.159 

.229 

683. 

34.815 

1.27126 

.  158 

.229 

586. 

35.955 

1.27807 

.158 

.  227 

698. 

37.090 

1.28466 

.  158 

.227 

508. 

38.221 

1.29102 

.158 

.226 

617. 

39.348 

1.29719 

.157 

.226 

626. 

40.472 

1.30319 

.167 

.224 

635. 

41.593 

1.30901 

.167 

.224 

544. 

42.712 

1.31468 

.157 

.223 

563. 

43. 828 

1.32019 

.157 

.223 

662. 

44.942 

1.32556 

.157 

.223 

570. 

45.054 

1.33079 

.157 

.222 

578. 

47.165 

1.33590 

.157 

.222 

667. 

48.274 

1.34066 

.  155 

.222 

595. 

49.382 

1.34576 

.155 

.221 

703. 

50.486 

1.36051 

.155 

.221 

711. 

51.593 

1.36515 

.155 

.221 

719. 

52.597 

1.36972 

.156 

.221 

726. 

53.600 

1.36417 

.155 

.221 

734. 

54.90  3 

1. 35654 

.166 

.220 

741. 

56.004 

1.37282 

.166 

.220 

749. 

57.106 

1.37701 

.166 

.  220 

756. 

56.205 

1.38112 

.156 

.220 

763. 

69.304 

1.38615 

.156 

.220 

771. 

60.403 

1.38912 

.156 

.220 

778. 

51.501 

1.39300 

.155 

.220 

765. 

62.599 

1.39682 

.165 

.219 

792. 

63.696 

1.40067 

.155 

.219 

799. 

64.792 

1.40426 

.156 

.219 

606. 

56.985 

1.41145 

.156 

.219 

819. 

59.175 

1.41840 

.156 

.219 

632. 

71.365 

1.42614 

.156 

.219 

846. 

73.563 

1.43167 

.165 

.219 

868. 

75.741 

1.43901 

.156 

.219 

871. 

77.928 

1.44417 

.156 

.219 

864. 

80.114 

1.45015 

.165 

.219 

896. 

82.300 

1.46699 

.155 

.219 

908. 

64.466 

1.45157 

.156 

.219 

920. 

86.671 

1.45720 

.  156 

.219 

932. 

88.656 

1.47260 

.156 

.219 

943. 

91.042 

1.47786 

.165 

.219 

955. 

93.227 

1.46301 

.155 

.219 

966. 

95.413 

1.48803 

.165 

.219 

977. 

97.500 

1.49295 

.155 

.219 

988. 

99.787 

1.49775 

.155 

.219 

999. 

101.976 

1.50246 

.156 

.219 

1010. 

104.165 

1.50707 

.156 

.219 

1021. 

1D6.356 

1.51158 

.157 

.219 

1031. 

108.646 

1.61601 

.157 

.219 

1041. 

110.739 

1.52035 

.157 

.219 

1062. 

112.933 

1.52461 

.157 

.219 

1062. 

115.129 

1.52860 

.167 

.220 

1072. 

117.326 

1.53290 

.16  7 

.220 

1082. 
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TABLE  VIb.  THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


15.   PSIA  .ISOBAR 
TEMPERATURE        VOLUME  ISOTHERM  ISOCHORE  INTERNAL 


ft3/lb 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OEG.  R 

FT3-PSIA/LB 

PSIA/R 

BTU/L8 

_ 

,  _ 

*n7  7^n 

10  0* 

*  ni ?T1 

Qft7  til 

PQA  7^ 

"an  77? 

105* 

on?  *e:i 

110  • 

• ^^255 

1  fl?«  *  ?ft 

284  80 

*7fl  7a7 

l7^'7QL 

115« 

a  01267 

1749  68 

272.31 

120  a 

a  01280 

1671.68 

*7a*f 

125* 

a  0 1293 

249*68 

'72*414 

130. 

.01306 

1517.59 

239,25 

-70.422 

135. 

a01320 

1441,60 

229.28 

-68.427 

litO. 

a  0 133^ 

1366 .42 

219.7  0 

-66 .429 

1^5. 

- 

1292.13 

150. 

1 f ' At 

7n  1    '  ? 

1  q?  ft^ 

in  7^ '^7 

1  af  *  fi^ 

"^A  7Qi 

1  fcn* 

*  ni 

•  f 

1  7Q   ^  n 

1 n77  «Q 

c,n  *  A7 

165 

3*  5696'* 

5174 

*  0  97 

24  880 

170. 

3.68633 

53.62 

.093 

25.692 

175. 

3.806^0 

55.49 

.090 

26.500 

1 9  0  « 

•  ^ 

7a " a 

165  a 

^0 *i ftrt 

190  a 

•  15  761 

61.00 

'  n  a  5 
•  062 

28.9  09 

195  a 

62.82 

a  080 

29.709 

20  0* 

•  3  S  979 

64  •  62 

.0  78 

30.505 

20  5  a 

66.41 

* 

31.301 

21  0  a 

^.62077 

6  6.19 

a  0  74 

32.0  95 

215a 

U . 73  5  89 

69.97 

.0  72 

32.688 

220. 

65079 

71.74 

.070 

33.680 

225a 

**.965it9 

73.50 

,068 

34.471 

23Qa 

5  .  0  8  0  0  1 

75  .  ?6 

•  0  67 

35 . 261 

235a 

5 • 194  36 

7  7.02 

,065 

36 . 050 

2^0  • 

5.30  857 

7  8.77 

,064 

36.8  39 

Z^tS  a 

5 .  '♦Z 2 6i* 

8  0.51 

.062 

37.626 

25  0  a 

5 . 53658 

62.25 

a  0  6 1 

36.413 

255a 

5 . 65  040 

8  3.99 

.06  0 

39.200 

260  a 

5.76412 

85.72 

•  0  59 

39.986 

265  a 

5 . 87773 

87.46 

.0  57 

40.7  71 

273a 

5.99125 

99.19 

•  056 

41.556 

275a 

6.10469 

90.91 

.  055 

42.340 

28  0* 

6 • 21 605 

92.63 

.054 

43.124 

285a 

6. 33133 

94  •  36 

.053 

43.908 

290  a 

6.44454 

96  •  Q  8 

.0  52 

44 . 692 

295a 

6 . 55769 

97  .  79 

.051 

45.4  75 

.051 

3io! 

6.89676 

102.93 

.049 

47.622 

320a 

7.12258 

106.36 

.047 

49,386 

330. 

7.34821 

1C9. 77 

,046 

50.949 

3W0a 

7.57368 

113.18 

•  044 

52.512 

350. 

7.79901 

116»59 

.043 

54.073 

360. 

8. U2422 

119.99 

.042 

55.635 

370a 

8.24931 

123.39 

.041 

57.196 

380. 

8.47430 

126.78 

,  040 

58.757 

390. 

8.69921 

130.18 

.0  39 

60.319 

l»00a 

8.92402 

133.57 

.036 

61.660 

<llOa 

9.14877 

136.96 

.037 

63.441 

U20a 

9.37344 

140 . 34 

•  036 

65.002 

(i30. 

9,59806 

143.73 

•  035 

66,564 

^40. 

9.82261 

147. 11 

,034 

66.127 

10.04711 

150 .49 

.033 

69.690 

(*6i}. 

10.27157 

1&3.87 

.033 

71,254 

1*70. 

10.49596 

157.25 

,032 

72.819 

la. 72035 

160 .63 

.031 

74.395 

10 • 94466 

1'  .00 

.031 

75.952 

500  . 

11.16698 

167.38 

,030 

77.5^1 

510. 

11.39325 

170. 75 

.029 

79.^90 

520. 

11.61749 

74.12 

.029 

80  .  662 

530. 

11.84169 

:  7.50 

.028 

82.235 

5U3. 

12.06567 

.60.87 

.028 

83.610 

ENTHALPY 

ENTROPY 

Cy 

Cp 

VELOCIT 

OF  SOUh 

BTU/LB 

BTU/LB-R 

9TU/LB-R 

BTU/LB-R 

FT/S 

c 

,5  0131 

a  26  0 

.398 

- 

3787a 

- 8  2, 32  5 

a  5 0  96 8 

•  259 

.39  9 

3  758  a 

-80  a  3  3  7 

a  52929 

a  25  8 

•  399 

3694a 

*7t' 7CQ 

a  54  77  9 

•  25  5 

a  398 

3632  a 

a  25  3 

.  398 

3571 , 

"7  7^0 

'  ca  ^(li 

•  25  0 

.  398 

3511a 

"75770 

• 

.  398 

3451  • 

'70  385 

a  61 429 

a  24  4 

.399 

3391  • 

-68.390 

.62935 

•  240 

.399 

3330^ 

-66.392 

a643d8 

•  237 

•  400 

3269a 

-64,391 

•  65  793 

a  2  3  3 

.401 

3206  a 

* 

a  40  2 

3142  a 

-6  0. 37  2 

.  6  847  3 

a  226 

.403 

3076  • 

■■58.35  2 

.  69755 

a  22  3 

•  40  5 

30  0  6a 

-57,260 

. 70  432 

.221 

.40  6 

2971 . 

34,267 

1.26  66  6 

,159 

a  22  9 

564  a 

34.795 

1,26991 

a  159 

.229 

568. 

1 , 27672 

,158 

.22  8 

596  . 

37.073 

1.29331 

.158 

.227 

603. 

38.205 

1.26968 

•  156 

•  226 

617. 

39.333 

1,29587 

a  15  7 

•  225 

626  a 

40,45  7 

1,30186 

•  157 

.22  5 

635  . 

41,579 

1,30769 

•  157 

•  224 

644  , 

42 • 698 

1.31 336 

•  157 

.224 

653  • 

43  a  815 

1  a  3168  7 

a  157 

a  223 

662a 

44.93  0 

1  • 32425 

.157 

.22  3 

67  0, 

4&a  043 

1  a  32  948 

a  15  7 

« 222 

678  a 

47,154 

1 • 33  459 

•  157 

.222 

687  a 

48.263 

1 .  3  3  95  8 

•  156 

.222 

695. 

49.371 

1.34445 

.156 

.221 

703a 

50,478 

1.34921 

a  156 

•  221 

711a 

51*584 

1.35387 

•  156 

•  221 

719. 

5  2.666 

1  •  35  842 

•  156 

.  221 

726 . 

5  3. 792 

1,362  88 

.156 

.221 

734  , 

54,894 

1 • 36  72  5 

.  156 

.220 

741 . 

55. 996 

1.37152 

.156 

.220 

749  • 

57.09  7 

1.37572 

.156 

.220 

756 . 

5  8.197 

1,37993 

a  156 

•  22  0 

763  , 

59.297 

1,36387 

.156 

.220 

771, 

60.396 

1,38783 

.  156 

•  220 

778, 

61.494 

1 . 39172 

.  156 

■  220 

795 . 

62.592 

1.3955  3 

•  156 

.  220 

792  • 

63.699 

1  . 39929 

•  156 

.219 

799  , 

64, 786 

1.40  297 

a  156 

.219 

906  • 

66 • 979 

1.41016 

•  1 5  6 

.219 

819. 

69^170 

1.41712 

.156 

.219 

832. 

71.359 

1.42386 

.  156 

.  219 

846. 

73.548 

1.43039 

.156 

.219 

859, 

75.736 

1.43673 

.  156 

.219 

871, 

77.923 

1.4426  9 

.156 

.  219 

864  . 

80^110 

1 .44886 

.  156 

.219 

896. 

82.296 

1.45471 

,156 

.219 

908. 

84.481 

1.46039 

.156 

.219 

920. 

66.667 

1.46592 

,156 

.219 

932. 

88,852 

1.47132 

•  156 

.219 

943, 

91.036 

1^47659 

.156 

,219 

955. 

93,224 

1,48173 

,156 

.219 

966. 

95.410 

1 .46676 

.156 

.219 

977. 

97,597 

1.49167 

al56 

.219 

988. 

99,764 

1. 49646 

.156 

.219 

999. 

1C1.973 

1.50118 

al56 

.219 

1010. 

104.162 

1.50579 

.  156 

.  219 

1021. 

106.352 

1.51031 

.157 

.219 

1031. 

108.544 

1 .51474 

•  157 

.219 

1041. 

110.736 

1.51908 

,157 

,219 

1352. 

112.931 

1.52334 

•  157 

.219 

1062. 

115.126 

1.52752 

•  157 

.220 

1372. 

117.324 

1,531d3 

.  157 

.220 

1082. 
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TABLE  VIb. 


THERMOOYNiMIC   PROPERTIES   OF  OXYGEN 


20.  PSIS  isosa^ 


temperatu-!e      volume         isctherm       isochore  internal 
oeriuatiue    oerivatiue  energy 

OEG,    R  Ft3/L3         Ft3-psIA/L3       PSIA/R  STU/L8 


»      97.875          .01226  2C22.C5  320. C7  -63.207 

10  0  .  .  01231  1  987  .  8'.  313.2".  -82.362 

105.  .012'.3  190  7  .  93  298.  36  -80  .373 

110.  .  01255  1928.  72  281..  82  -78  .  395 

115.  .01267  1750.13  272.33  -76.397 

120  .  .  01  280  1672  .  1'.  2bC.68  -7'., '.07 

125,  .  01293  1691..  78  2'.9.  7  0  -72  .M17 

130  .  .  01306  1518  .  08  239.  28  -70. '.25 

135.  .  01  320  l'.'.2  .  10  229  .  31  -63  , 1.31 

lltO.  .01331,  1366  .  93  219.  72  -66. ',33 


1"»5. 

.0131,8 

1292.66 

210  .1,5 

-61.. 1,32 

150. 

.01363 

1219.37 

201.1.5 

-52.1.25 

155, 

•  0 1 3  79 

1 11*  7  ,  19 

192.68 

-60  .'il'. 

16  0, 

. 01395 

10  76  .  21 

1  81, .  1 0 

-58.395 

165. 

.  0 1 1,12 

10  0  6.  51, 

175.58 

-55.3  69 

*   167.  8',0 

•  0 1  ',2  3 

967.60 

170.97 

-55.213 

•  167.9'fO 

2. €9739 

51.59 

.129 

25.129 

170  . 

2. 73663 

52  . 1,3 

.  127 

25.1*65 

17  5. 

2*  82700 

5lt .  38 

.  123 

25.305 

1 8  0  * 

2.916  77 

5  6.29 

.  116 

27,123 

165. 

3. 00603 

58.19 

.  115 

27.935 

190. 

3.09'»6i, 

60.07 

.111 

28.71,5 

195. 

3.18326 

61.13 

.108 

29.  55', 

200. 

3.27132 

63  .78 

.105 

30.358 

205. 

3.35907 

65  .61 

.  10  2 

31.161 

210. 

3. l,  1,6514 

67  .li3 

.099 

31.952 

215. 

3.53376 

69.25 

.097 

32.751 

22  0. 

3. 62075 

7  1.05 

.  09  ii 

33.558 

225. 

3.  70751. 

72.31. 

.092 

31,. 351, 

230. 

3.  791,15 

71.. 63 

.090 

35.1119 

235. 

3.68058 

76  .111 

.088 

35.9ii2 

^^a. 

3. 96666 

76.19 

.  0  86 

36.735 

21.5. 

1,.  05300 

79.95 

.081, 

37.525 

250  . 

It.  13901 

61.72 

.C82 

38.317 

255. 

1,. 221,90 

83.1.8 

.080 

39.107 

260  . 

It.  31068 

85.23 

.079 

39.895 

265. 

It. 39536 

86.  98 

.077 

1,0  .681, 

270. 

l».  1.8 191, 

99.73 

.076 

111.1.72 

275. 

l». 5671.1, 

90  .1.7 

.071, 

1.2.259 

260  . 

11.65285 

92.21 

.073 

1)3.  01.6 

265. 

1,.  73619 

93  .95 

.071 

ii3.832 

290. 

11.8231,6 

95.68 

.070 

111,, 617 

295. 

1,. 90866 

97. Ill 

.069 

1,5. 1,02 

30  0. 

11.99361 

99.111 

.058 

ii6,187 

310. 

5.16392 

102.59 

.055 

1.7.755 

320. 

5.  33391, 

106.03 

.063 

ii9.323 

330. 

5.50357 

109.1.7 

.061 

50.889 

31(0. 

5.57315 

112.90 

.059 

52,li55 

350. 

5.61.259 

116.32 

.058 

511,019 

360. 

6.01190 

119.71. 

.055 

55.593 

370. 

6.16110 

123.15 

.055 

57.11,7 

380. 

6.35020 

125.56 

.053 

56.710 

390. 

5.51920 

129.97 

.052 

50.273 

1*00. 

6.56612 

133.37 

.050 

51.835 

ItlO. 

6.65697 

136.77 

.01t9 

53.398 

1,20. 

7.02575 

lliO  .17 

.QltS 

611.961 

1)30. 

7.191ili7 

lli3.55 

.01.7 

65.525 

■ti,0. 

7.36312 

lli6.96 

.01|5 

68.089 

1.50. 

7.63173 

150 . 35 

.01.5 

59.553 

1,60. 

7.70029 

153.711 

.  0  lili 

71.218 

1.7  0. 

7.86860 

157.12 

.  0lt3 

72.7811 

1)80. 

8.03728 

160.51 

.01.2 

711.351 

ugo. 

6.20571 

153.69 

.Olil 

75.919 

500. 

6.371.11 

167.27 

.OliD 

77.li89 

510. 

8.5ii2ii6 

170.65 

.0  39 

79.059 

520. 

6.71082 

1711.03 

.039 

80.531 

530. 

6.67913 

177. Ill 

.036 

62.205 

5i>0. 

g.Oli/ltl 

160.79 

.037 

83.781 

ENTHALPY 

ENTROPY 

Cv 

Cp 

l/ELOCIT 

OF  sou^ 

BTU/LB 

BTU/L  B-R 

BTU/L9-R 

R  T  U/L  B- P 

FT/  S 

"63.162 

.50131 

•  260 

.398 

3  7  8  7. 

-82.315 

.53986 

•  25  9 

.398 

3  758. 

-80.327 

•  52927 

•  25  3 

.398 

3594 . 

-78.339 

.61,777 

.265 

•  3  9  8 

3532  . 

-76.35  0 

.655115 

.253 

.398 

3571 . 

-71..36C 

.58239 

.250 

.398 

3511. 

-72.369 

.  6986'i 

.247 

.398 

3452. 

-70.377 

.  5 1 1,2  7 

.244 

.399 

3  391. 

-6  6  *  38  2 

.62933 

.24  0 

•  3  9  9 

3  3  31  . 

-65.381, 

.  511 3  8  6 

.237 

.400 

3269. 

'      1  ^1 

'  ^'I'i 

'  ^ 

\  -,7, 

*  ^fl  7n 

710 

*  75 1 

•  'Z'Z, 

717^' 

•  2  2  3 

' 

3  0  0  6. 

~^      31 7 

*7100 0 

.219 

'  406 

-55.161 

.  7159'. 

.219 

.408 

2998. 

35.119 

1. 251.61, 

.160 

.232 

690. 

35.52c 

1.25751 

.169 

.232 

695 . 

35.776 

1 .  261,31 

.159 

.230 

504 . 

37. 925 

1.27079 

.159 

.229 

514  • 

39. C59 

1.27705 

.168 

.228 

623. 

hO . 20  e 

1.28313 

•  158 

.22  7 

533. 

'.I.  31,3 

1 .  28  9G  2 

•  15  6 

.227 

542 . 

Ii2.li7'i 

1 .  291.75 

•  159 

.226 

551 . 

1, 3 .  60  1 

1.  30  0  32 

.  167 

.  225 

559. 

1.1.. 726 

1  .  30571. 

.167 

.225 

668. 

i.5.e'i9 

I. 31102 

.157 

.224 

676. 

1,5.967 

1.31617 

.157 

.224 

685  . 

I18.  0  85 

1.32119 

.157 

.223 

593 . 

U9. 20  C 

1. 32609 

.157 

.22  3 

701. 

50.311, 

1.33088 

.157 

.22  3 

709. 

51.1.26 

1.33556 

.  157 

.  222 

717. 

62.536 

1.  3lt01ii 

.  157 

.  222 

725 . 

53.61.5 

1.31, 1,63 

.  156 

.222 

732. 

51,. 753 

1.31.901 

.  155 

.221 

740. 

55.650 

1.35331 

.  155 

.221 

748. 

55.956 

1.35752 

.  156 

.  221 

755. 

56.070 

1 .  35165 

.155 

.221 

762. 

59.171, 

1 .36570 

.156 

.221 

770  . 

60.277 

1 . 36958 

.  156 

.221 

777 . 

61.379 

1.37358 

.155 

.220 

784. 

62.1,81 

1.3771.1 

.  166 

.220 

791 . 

63.562 

1.33117 

.166 

.220 

798. 

611.582 

1.  38li87 

.156 

.220 

805. 

56.680 

1.39208 

.156 

.220 

913. 

59.077 

1.39906 

.156 

.220 

632. 

71.272 

1.1.0581 

.156 

.219 

645. 

73.li55 

I.I1I235 

.  156 

.219 

368. 

75.557 

l.lil671 

.  155 

.219 

671. 

77.81,9 

1. 1121186 

.155 

.219 

393. 

60.036 

l.'i306e 

.155 

.219 

696. 

82.227 

1.1.3672 

.156 

.219 

903. 

811.1,16 

1.1.1,21,1 

.155 

.219 

920. 

96.505 

1.1, 1,795 

.  156 

.219 

931. 

66.793 

1  .1,5335 

.156 

.219 

943. 

90.961 

1.1,5862 

.156 

.219 

965. 

93.169 

1.1,5377 

.155 

.219 

966. 

95.359 

l.li5690 

.155 

.219 

977. 

97.51,7 

l.li7372 

.155 

.219 

968. 

99.735 

l.ii765ii 

.155 

.219 

999. 

101.926 

1. 483211 

.  156 

.219 

1010. 

1011.117 

l.li6765 

.  155 

.219 

1021. 

106.309 

1. 49238 

.167 

.219 

1031. 

106.502 

1. 49661 

.157 

.219 

1041. 

110.596 

1.60115 

.157 

.219 

1052. 

112.692 

1.50542 

.157 

.220 

1062. 

115.069 

1.50960 

.167 

.220 

1072. 

117.268 

1.51371 

.167 

.220 

1082. 
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TABLE   «Ib.   THERMODYNAMIC   PROPERTIES  OF  OXYGEN 


25.  PSIA  ISOBAR 


TEMPERATURE 
DEG.  R 


VOLUME 

ft3/lb 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 

ft3-psia/lb  PSIA/R 


INTERNAL 
ENERGY 
BTU/LB 


ENTHALPY 
BTU/LB 


ENTROPY 
BTU/LB-R 


BTU/LB-R 


Cp 


VELOCITY 
OF  SOUND 
BTU/L8-R  FT/S 


•  97.882 

.01226 

2022.  3<> 

100. 

.01231 

1988.26 

105. 

.0121)3 

1908.35 

110. 

.01255 

1829.15 

115. 

.01267 

1750.58 

120. 

.01280 

1672.61 

125. 

.01293 

1595.25 

130. 

.01306 

1518.56 

135. 

.01320 

l'«i<2.60 

litO. 

.0133<t 

1367. <»5 

IkS. 

.0131.8 

1293.18 

150. 

.01363 

1219.91 

155. 

.01379 

111.7.71. 

160. 

.01395 

10  75.76 

165. 

.01U12 

1007.13 

170. 

.Ol^SO 

938.92 

•  172.077 

911.  Qit 

•  172.077 

2.19572 

52.  06 

175. 

2.23682 

53.23 

180. 

2.3120". 

55.22 

185. 

2.38'.69 

57.18 

190. 

2. '.5567 

59.12 

195. 

2.52363 

61.03 

200. 

2.60001 

52.92 

205. 

2.67107 

61). 60 

210. 

2.7'»18i» 

56.66 

215. 

2.el^3'. 

58.51 

220. 

2.66261 

70.35 

225. 

2.95257 

72.18 

230. 

3.  02251. 

73.99 

235. 

3.09223 

75.80 

2<tO. 

3.16177 

77  .50 

320.07 
313.27 
298.39 
281). 65 
272,36 
260.71 
21.9.73 
239. 31 
229.31. 
219.75 

210.1.8 
201.1.8 
192.71 
181.. 13 
175.71 
157.1.5 
161..  05 
.  160 
.156 
.151 
.11.5 
.  11.1 

.137 
.133 
.129 
.125 
.122 
.119 
.116 
.113 
.110 
.106 


-83.206 
-82.361. 
-80.375 
-78.388 
-75.399 
-71.. 1.10 
-72.1.20 
-70.1.28 
-56.1.31. 
-66.1.37 

-51.. 1.35 
-52.1,30 
-50.1.19 
-58.1.01 
-55.371. 
-51.. 338 
-53.1.89 
25.619 
25. 107 
25.936 
27.750 
26.560 

29.395 
30.209 
31.019 
31.825 
32.531 
33.1.31. 
31.. 235 
35.035 
35.633 
35.530 


-63.150 
-82.307 
-80.318 
-78.330 
-76,31.1 
-71.. 351 
-72,360 
-70,366 
-68.373 
-55,375 

-51.. 373 
-52.357 
-60,355 
-58.336 
-65.309 
-51.. 272 
-53.1.22 
35,  761. 
35.1.71 
37.639 
38.799 
39,951. 

1.1.102 
U2.21.6 
1.3,381. 
1.1., 519 
1.5.651 
1.6.779 
1.7.901. 
1.9.027 

50. me 

51.257 


.50132 
,50  961. 
.52921. 
,51.775 
.5651.3 
.58236 
.59862 
.611.21. 
.52930 
.51.383 

.55788 
.5711,6 
.661.67 
.5971.9 
.70997 
.72213 
,72709 
1,21,532 
1.21,928 
1,25567 
1,25222 
1,26838 


1,271,35 
1,28011. 
1,28575 
1,29123 
1,29555 
1.30171. 
1.30580 
1,31171. 
1. 31555 
1.32127 


21,5. 

3.23115 

79.39 

.105 

37,1.25 

52.383 

1.32567 

250. 

3.3C01.1 

61.18 

.103 

38.220 

53.1.98 

1.33038 

255. 

3,35955 

82.96 

.101 

39.013 

51., 612 

1.  331.79 

260. 

3,1.3657 

81.. 73 

.099 

39,805 

55,723 

1.33910 

265. 

3.50  71.9 

86.50 

.0  97 

i.0,597 

65,631. 

1.31,331. 

270. 

3,57632 

68.27 

.095 

1.1.367 

57,91.3 

1.31.71.8 

275. 

3,61.505 

90.03 

.093 

1.2.177 

59.061 

1.35155 

280. 

3,71371 

91.78 

.091 

1.2.955 

60.156 

1.35551* 

285. 

3,78229 

93.53 

.0  90 

1.3.755 

61,251. 

1,3591.5 

290. 

3,85079 

95.28 

.086 

1.1.,  51.3 

62.369 

1.36330 

295. 

3.91923 

97.03 

.066 

1.5.330 

53.1.71. 

1,35707 

30  0. 

3,98751 

98,77 

.085 

1.6.117 

51,. 577 

1,37076 

310. 

1.,  121.20 

1C2.21. 

.082 

1.7.669 

56.782 

1,37801 

320. 

1.. 26056 

1C5.71 

.  079 

1.9.260 

66,  961. 

1,38500 

330. 

1..  39678 

109.15 

,077 

50.629 

71.181. 

1,39177 

31,0. 

1..  63283 

112.61 

,075 

52.396 

73.382 

1.39133 

350. 

'..65673 

116,05 

,072 

53.955 

75.578 

l.i.0'.70 

360. 

1.. 601.51 

119,1.9 

,070 

55.531 

77.773 

1.1.1088 

370. 

1.. 91.017 

122.92 

,068 

57.097 

79,966 

1,1.1589 

380. 

5.07573 

125.31. 

,066 

58,662 

82,159 

1,1.2271. 

390, 

5,21120 

129,75 

,065 

50  ,227 

61.. 361 

1.1.281,3 

1.00. 

6,  31.658 

133.18 

.063 

61.791 

66.51.2 

1  .1.3398 

1.10. 

5.1.8189 

136.59 

.  061 

63,355 

68.733 

1.  1.3939 

1,20. 

5.61713 

11.0  .  00 

.060 

51.. 920 

90,921. 

1,1.1.1.57 

1,30, 

5,75231 

11.3.1.0 

.059 

56.1.65 

93.115 

1 .1.1.982 

1,1,3, 

5,  8871.3 

11.6  .  60 

,057 

56.050 

96.306 

1,1.61.86 

1,50. 

6.02250 

160,20 

,  056 

69.515 

97,1.96 

1.45978 

1,60. 

5.16752 

153,60 

,055 

71,182 

99.686 

1.1.61,60 

1,70. 

6.29250 

155,99 

,  C5I. 

72,71.9 

101.679 

1  .1.6931 

1.80. 

6.1.271.3 

160.39 

.052 

71,. 317 

101.. 072 

1  .1.7393 

1.90. 

6.55233 

163.78 

.  051 

75.885 

106,265 

1, 1.781.5 

500. 

6.69719 

167,17 

.050 

77.1.57 

106.1.60 

1,1.8289 

510. 

6. B3202 

170 .56 

.01.9 

79.028 

110.656 

1  .  1.8  723 

520  . 

5,96662 

173.9". 

.01.6 

80.501 

112.853 

1  .1.9150 

530. 

7, 10159 

177 .33 

.01.7 

82.17b 

115.051 

1.'.9569 

51.0. 

7  ,23631. 

180.71 

.01.6 

63.752 

117.251 

1  .1.9980 

,260 
.259 
.258 
.255 
.253 
.250 
.  21.7 
.  21.1. 
.  21.0 
.237 

.233 
.230 
,226 
,223 
,213 
,216 
,215 
,  150 
.  160 
,160 
.  159 
,159 

,159 
,158 
,  158 
,  158 
,  158 
.157 
.157 
.157 
,157 
,157 

.167 
,  157 
,157 
.157 
.167 
,  156 
,  165 
,155 
,  155 
•  166 

,  15b 
,  155 
,  166 
,166 
,  156 
,156 
,156 
,  166 
,  156 
,  155 

,156 
,  155 
,156 
,  166 
,156 
,156 
,155 
,  166 
.156 
,  155 

.157 
.  157 
.157 
.  157 
.  157 
.  157 


.  398 

3737. 

.398 

3759. 

,  398 

359l«. 

,398 

3632. 

.396 

3572. 

.396 

3512. 

,396 

31.52. 

,399 

3392. 

,  399 

3331. 

.1.00 

3259. 

.1,01 

3207. 

.1.02 

311.3. 

.1.03 

3077. 

.1.01. 

3009. 

.1.05 

2939. 

.1,06 

2867. 

.1.09 

2836. 

.236 

595. 

.231. 

501. 

.233 

611. 

,231 

521. 

,23  0 

630. 

,229 

639. 

,228 

61.3. 

.  227 

657. 

.  227 

666. 

.225 

675. 

.225 

683. 

.226 

591  . 

,221, 

700. 

,22". 

70S. 

.221, 

716, 

.22  3 

723, 

,223 

731, 

.223 

739. 

.222 

71.6. 

.  222 

751.. 

.222 

751. 

•  221 

769. 

.  221 

775, 

.221 

763, 

.221 

790. 

.  221 

797. 

.  221 

601.. 

.220 

813, 

.  220 

331  , 

.  220 

31,1.. 

.220 

857, 

.220 

870  , 

.219 

883, 

.219 

395. 

.  219 

907  . 

.219 

919. 

.219 

931. 

.219 

91.3. 

.  219 

951.. 

.219 

956. 

.219 

977. 

.219 

963  . 

.219 

999. 

.219 

1010. 

.219 

1020. 

.219 

1031, 

.220 

101.1. 

.  220 

1352. 

.220 

1]62. 

.220 

1072. 

.  220 

1082. 
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TABLE    «Ib.    THERMODYNAMIC   PROPERTIES  OF  OXYGEN 


30.    PSIA  ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cv 

Cp 

VELOCITY 

Ft3/L8 

DERIVATIVE 

derivative 

ENERGY 

OF  SOUND 

OEG.  R 

ft3-psia/lb 

PSIA/R 

STU/LB 

BTU/LB 

aTU/L3-R 

BTU/LB-R 

9TU/LB-R 

FT/S 

♦  97.889 

.01226 

20  22  .6". 

320.07 

-83.206 

-63.138 

.50133 

.260 

•  398 

) 

3787. 

100. 

.01231 

1988.67 

313.29 

-32.366 

-82.296 

.50931 

.259 

.398 

3759. 

105. 

.0121.3 

1908.78 

298.1.1 

-80.378 

-80.309 

.52922 

.253 

.399 

3695. 

110. 

. 01255 

1829.59 

291*. 87 

-78.390 

-78.320 

.51.772 

.255 

.398 

3633. 

115. 

.01267 

1751.03 

272.38 

-75.1.02 

-75.331 

.5651.1 

.253 

.398 

3572. 

120. 

.01230 

1673.07 

260.73 

-71.. 1.13 

-7^.3lt2 

.58231. 

.250 

.393 

3512. 

125. 

.01293 

1595.73 

21.9.  76 

-72.1.23 

-72.351 

.59659 

.21.7 

.393 

31.52. 

130. 

.01306 

1519. 05 

239.33 

-70.H31 

-70.359 

.611.22 

.21.1. 

.399 

3392. 

135. 

.01320 

11.  ".3. 10 

229.37 

-58.1.37 

-66.361. 

.62927 

.21.0 

.399 

3331. 

litO. 

.01331. 

1367.96 

219.78 

-55.l»ltl 

-66.366 

.61.380 

.  237 

.1.00 

3270. 

11.5. 

.0131.8 

1293. 71 

210.51 

-61.. 1.1.0 

-61.. 365 

.65795 

.233 

.1.01 

3207. 

150. 

. 01363 

1220.1.6 

201.51 

-62.1.35 

-52.359 

.6711.5 

.230 

.1.02 

311.3. 

155. 

.01379 

111.6.30 

192.71. 

-60.1.21. 

-60  .31.7 

.681.61. 

.226 

.1.03 

3077. 

160. 

.01395 

1077.35 

161.. 16 

-58.1.05 

-56.328 

.6971.6 

.223 

.1.01. 

3010. 

165. 

.011.12 

1007.72 

175.75 

-56.380 

-56.301 

.70993 

.219 

.1.06 

291.0. 

170. 

.011.30 

939.52 

157.1.6 

-51..31.I. 

-51.. 261. 

.72209 

.  216 

.1.08 

2867. 

175. 

.011.1.9 

672.87 

159.31. 

-52.296 

-52.216 

.73397 

.213 

.1.11 

2792. 

•  175.711 

.011.52 

853.53 

156.20 

-52.001. 

-51.921. 

.73561. 

.213 

.1.11 

2782. 

•  175.711 

1.85512 

52.36 

.  190 

26.021 

36.326 

1.23771 

.161 

.238 

599. 

160. 

1.9081.9 

51.. 12 

.181. 

26.71.3 

37.31.5 

1.21.31.1. 

.151 

.237 

609. 

165. 

1.97015 

56.  15 

.178 

27.579 

36.521. 

1.21.990 

.150 

.235 

618. 

190. 

2.03129 

58.15 

.172 

28.1.10 

39.691. 

1.25611. 

.  160 

.233 

527. 

195. 

2.09199 

50.12 

.165 

29.235 

1.0.657 

1.26216 

.159 

•  232 

637. 

200. 

2.15229 

62.06 

.161 

30.057 

1.2.013 

1  .25801. 

.  159 

.231 

61.6. 

205. 

2.21225 

63.98 

.156 

30  .871. 

1.3.  151. 

1.27372 

.159 

.230 

655. 

210. 

2.27190 

65.89 

.152 

31.669 

1.1..  310 

1.27924 

.158 

.229 

661.. 

215. 

2.33128 

67.78 

.11.8 

32.500 

1*5.1.51 

1.281.52 

.159 

.228 

673. 

220. 

2.3901.2 

69.65 

.11.1. 

33.309 

1.6.569 

1.28985 

.153 

.227 

661. 

225. 

2.1.1.933 

71.51 

.11.0 

31.. 116 

1.7.723 

1.291.91. 

.158 

.226 

690. 

230. 

2.50605 

73.35 

.137 

31.. 921 

1.8.853 

1.29991 

•  158 

.225 

698. 

235. 

2.56660 

75.19 

.133 

35.723 

1.9.961 

1.301.75 

.157 

.225 

706. 

21.0. 

2.621.96 

77.01 

.130 

36.  521) 

51.107 

1.30950 

•  157 

.225 

7H». 

21.5. 

2.69321 

73.83 

.127 

37.321. 

52.230 

1.  311*13 

.157 

.221* 

722. 

250. 

2.71.130 

80  .61. 

.125 

38.122 

53.350 

1.31866 

.157 

.221* 

730  . 

255. 

2.79  926 

82.1. 1» 

.122 

38.919 

51.. 1.69 

1.32309 

,157 

.221* 

738. 

260. 

2. 85713 

81.. 23 

.119 

39.711. 

55.586 

1.3271*3 

.157 

.223 

71*5. 

255. 

2.911.89 

85.02 

.117 

1.0.509 

55.702 

1.33168 

.157 

.223 

753. 

270. 

2.97251. 

87.80 

.111. 

1.1.302 

57.615 

1.33581. 

.157 

.223 

760. 

275. 

3.03011 

89.58 

.112 

1.2.095 

58.928 

1. 33993 

.157 

.222 

768. 

280. 

3.08759 

91.  35 

.110 

1.2.887 

50.039 

1.31*393 

.157 

.222 

775. 

265. 

3^1l»500 

93.  12 

.109 

1*3.578 

61.11*9 

1.31*786 

.155 

.222 

782. 

290. 

3^20233 

91.. 69 

.106 

1*1*. 1.68 

62.257 

1.35171 

.155 

.222 

789. 

295. 

3.25960 

96.61* 

.101* 

1*5.257 

53.355 

1.35550 

.155 

.221 

795. 

300. 

3.31660 

96.1.0 

.102 

1*6.01*6 

61.. 1.72 

1.35922 

.155 

.221 

803. 

310. 

3.1*3101* 

101.90 

.099 

1*7.623 

55.663 

1.3661*7 

.156 

.221 

817. 

320. 

3.51*507 

105. 38 

.096 

1*9.197 

58.690 

1.3731.8 

.156 

.221 

831. 

330  ^ 

3.65892 

106.86 

.093 

50.769 

71.095 

1.38027 

.155 

.220 

81*  1*. 

31*0. 

3.77261 

112.33 

.090 

52.31*0 

73.296 

1.  38681. 

.156 

.220 

857. 

350. 

3.86615 

115.79 

.087 

53.910 

75.1.99 

1.39322 

.155 

.220 

870. 

360. 

3.99957 

119.21* 

.081. 

55.1*79 

77.597 

1.3991.1 

.  155 

,220 

882. 

370. 

1*. 11288 

122.68 

.082 

57.01.7 

79.695 

1.1*051*3 

.155 

,220 

895. 

380  . 

1.. 22608 

125.12 

.080 

58.511* 

82.091 

1.1*1129 

.156 

.220 

907. 

390. 

1*. 33919 

129.55 

.078 

60.181 

81.. 285 

1.1*1599 

.155 

.219 

919. 

1*00. 

1*. 1*5222 

132.99 

.076 

61.71,7 

85.1.80 

1.1*2255 

.156 

.219 

931. 

1*10. 

1**56517 

135.1*0 

.071* 

53.313 

86.671. 

1.1*2796 

.156 

.219 

91.3. 

1*20. 

1*. 67606 

139.82 

.072 

51*. 879 

90.667 

1.1*3325 

.156 

.219 

951*. 

1*30. 

1*. 79088 

11*3,21* 

.  070 

66. I*  1*6 

93.060 

1.1*381*1 

.155 

.219 

956. 

1*1*0. 

1*. 90361. 

11*6.55 

.059 

56.012 

95.253 

1.1*1*31*5 

.156 

.219 

977. 

1*50. 

5.01635 

150,06 

.067 

69.579 

97.1.1.5 

1.1*1*838 

.156 

.219 

983. 

1.60. 

5.12901 

153. <»7 

.066 

71.11*5 

99.639 

1.1*5320 

.155 

.219 

999. 

1.70  . 

5.21*163 

156.87 

.061* 

72.715 

101.833 

1.1*5792 

.156 

.219 

1010. 

1.60. 

5^351*21 

160.27 

.063 

71*. 263 

101*. 027 

1.1*525'* 

.157 

.219 

1020. 

1.90. 

5.1*6575 

153.67 

.062 

75.653 

105.222 

1.1*6706 

.157 

.220 

1031. 

50  0  . 

5.57925 

167.06 

.060 

77.1*25 

106.1*18 

1.1*7150 

.157 

.220 

101*1. 

510. 

5^69172 

170.1*6 

.059 

76.997 

110.616 

1.1*7585 

.157 

.220 

1052. 

520. 

5^60l*16 

173.85 

.058 

80.571 

112.811. 

1.1*8012 

.157 

.220 

1062. 

530. 

5*91557 

177.21. 

.057 

62.11*6 

115.011. 

1.1*81*31 

.157 

.220 

1072. 

51.0. 

6.02696 

180 .63 

.056 

83.723 

117.215 

1.1*881*2 

.157 

.220 

1062. 

•      THO-PHASE  BOUNDARY 
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TABLE  VIb.  THERHOOYNAMIC  PROPERTIES  OF  OXYGEN 


3S.   PSIA  ISOBAR 
TEMPERATURE       VOLUME  ISOTHERH  ISOCHORE  INTERNAL 


ft3/ls 

DERIVATIVE 

derivative 

ENERGY 

DEC. 

R 

ft3-psia/lb 

psia/r 

8TU/LB 

97. 

896 

.01226 

2022.93 

320. 07 

-83.205 

100. 

.01231 

1989.08 

313. 32 

-82.368 

lOS. 

.012<t3 

1909.21 

298.1*<* 

-80.380 

110. 

.01255 

1830. 03 

281*. 90 

-76.393 

115. 

.01267 

1751.1.8 

272.1.1 

-76\l.05 

120. 

.01280 

1673.53 

260.76 

-71., 1.15 

125. 

.01293 

1596.20 

21.9.78 

-72.1.26 

130. 

.01306 

1519.51. 

239.36 

-70.1.35 

135. 

. 01320 

11.1.3  ■  60 

229. 39 

-68.1.1.1 

1<|0. 

.0133i> 

1368.1.7 

219.81 

-66.1*  1*1* 

ll>5. 

.01348 

12911.21. 

210.51. 

-51*. 1*1*1* 

150. 

.01363 

1221.00 

201.  51* 

-62.1*39 

155. 

.01379 

111.8.85 

192.77 

-50.1*28 

160. 

.01395 

1077.92 

181*. 19 

-58.1*11 

165. 

.01'>12 

1008. 31 

175.78 

-55.385 

170. 

.QIAJO 

91.0.13 

167.52 

-51*. 350 

175. 

. Dittos 

873.50 

159. 38 

-52.302 

* 

178. 

912 

.Oi<«&'> 

822.51 

153.10 

-50.591 

17  8. 

912 

1.60803 

52.55 

.221 

25,3  59 

180. 

1.61988 

53.00 

.219 

25.51*5 

185. 

1.67375 

55.10 

.211 

27.391* 

190. 

1.72705 

57.15 

.203 

28,235 

195. 

1.77969 

59.19 

.197 

29.072 

200. 

1.83231 

61.19 

.  190 

29.902 

205. 

1.88'.37 

63,15 

.185 

30.728 

210. 

1.93610 

65.10 

.179 

31.550 

215. 

1.93  756 

67.03 

.171. 

32.368 

220. 

2.03876 

5  8.91. 

.169 

33,183 

225. 

2.03973 

70.83 

.165 

33,995 

230. 

2.11*050 

72,71 

.161 

31*, 805 

235. 

2.19108 

71.. 57 

.157 

35.613 

2(10. 

2.2'tl50 

76.1*2 

.153 

35.1*18 

2<>5. 

2.29177 

78.26 

.150 

37.222 

250. 

2.3'.190 

80.10 

.11.6 

38.  021. 

255. 

2.39190 

91.92 

.11.3 

38.821. 

260. 

2.'t  1.179 

83.73 

.11.0 

39.623 

265. 

2.'.9157 

85.51* 

.137 

1.0.1.20 

270. 

2.51.125 

87.31* 

.131. 

1.1.217 

275. 

2,590  81* 

69.11* 

.132 

1.2  .  0  12 

280. 

2.61*031* 

90,92 

.129 

1.2.807 

285. 

2.68977 

92.71 

.127 

1.3,600 

290. 

2.73913 

91*. 1.8 

.121. 

'.'.,393 

295. 

2.7881*1 

96.25 

.122 

1*5, 185 

300. 

2.83761* 

98.  03 

.120 

1*5.976 

310. 

2.93591 

101 .55 

.116 

1*7,556 

320. 

3.03398 

105.05 

.112 

1*9,133 

330. 

3.13186 

108.55 

.108 

50.709 

3I>0. 

3.22959 

112.01* 

,105 

52.233 

350. 

3.32717 

115.52 

.102 

53,855 

360. 

3.1*21*52 

118 .99 

.099 

55,1.27 

37  0. 

3.52196 

122.1*5 

.096 

56,997 

380. 

3.61919 

125.90 

.093 

58.565 

390. 

3.71633 

129. 35 

.091 

60,135 

1.00. 

3.81339 

132.79 

.089 

51,703 

I»10. 

3.91038 

135 .22 

.086 

63.271 

'•20. 

1*.  00729 

139.55 

.091. 

51.. 833 

<t30. 

1*. 101*11* 

11.3,08 

.082 

56.1.Q5 

(|it0. 

1*.  20093 

11.5.50 

.03C 

57.971. 

<t5il. 

1*. 29767 

11.9.  92 

.079 

59.51.2 

•tbO. 

1*.  391*35 

153.33 

,077 

71.110 

1*70. 

1*. 1*9101 

156.71. 

.075 

72.580 

<t80. 

1*. 58762 

150.15 

.073 

71., 250 

<»90. 

1*. 681.19 

153.56 

.  072 

■  75,820 

500. 

1*.  78072 

155.96 

.071 

77. 392 

510. 

1*.  87722 

170,35 

.059 

78,965 

520. 

1*. 97369 

173.75 

.058 

30.51.0 

530. 

5.07013 

177,15 

.C66 

82,115 

SiiO. 

5.15555 

180 .55 

.055 

83.591. 

•      TWO-PHASE  BOUNDARY 


ENTHALPY 

ENTROPY 

Cy 

Cp 

VELOCIT 

OF  SOUN 

BTU/LB 

BTU/LB-R 

BTO/LB-R 

BTU/LB-R 

FT/S 

-83.126 

.50133 

.260 

.393 

3787. 

-82.289 

.50979 

.259 

.398 

3759. 

-80.300 

.52920 

.258 

.398 

3695. 

-78.311 

.51.770 

.255 

.399 

3633. 

-75.322 

.56538 

.253 

.398 

3572. 

-71.. 333 

.58232 

.250 

.398 

3512. 

-72.31.2 

.59857 

.21.7 

.398 

31.53. 

-70.350 

.611*19 

.2i.i> 

.399 

3393. 

-58.355 

.62925 

.21.0 

.399 

3332. 

-66.35  8 

.  61* 37  8 

.237 

.  1.0  0 

3270. 

-61.. 356 

.55782 

.233 

.1.01 

3208. 

-52.350 

.6711.2 

.230 

.1*02 

311*1*. 

-60.339 

.681.61 

.226 

.1*03 

3078. 

-58.320 

.6971.3 

.223 

.1*01* 

3010. 

-56.291. 

.70990 

.219 

.1*06 

291*0. 

-51.. 257 

.72206 

.216 

.1.08 

2868. 

-52.209 

.73391. 

.213 

.1.11 

2793. 

-50.596 

.71.305 

.211 

.1.13 

2732. 

35.781 

1.23126 

.162 

.21.1 

502. 

3 7 .  0 1*3 

1.23273 

38.21*2 

1.23930 

.161 

.238 

615. 

39.1*29 

1.21.563 

.161 

.237 

625. 

1*0.507 

1.25175 

.150 

.235 

631*. 

1*1.777 

1.25767 

.160 

.233 

61*  i>. 

1*2.91*1 

1.26  31.2 

.159 

.232 

653. 

1*1*. 098 

1.26900 

.159 

.231 

662. 

1.5. 21.9 

1.271*1*2 

.159 

.230 

671. 

1.6.396 

1.27969 

.158 

.229 

679. 

1.7.539 

1.231*83 

.  158 

.228 

588. 

1.  8  .  6  7  8 

1.28983 

.15  8 

.22  7 

696  . 

1.9.813 

1.291*71 

.158 

.227 

705. 

50.91.5 

1.2991*8 

.158 

.226 

713. 

52.075 

1.  301*11* 

.157 

.226 

721. 

53.202 

1.30869 

.167 

.225 

729. 

51., 325 

1.31315 

.157 

.225 

736. 

55.1.1.8 

1.31750 

.157 

.221. 

71.1*. 

56.566 

1.32177 

.157 

.221. 

752. 

57,687 

1.32595 

.157 

.221. 

759. 

53.801. 

1.33005 

.157 

.223 

767. 

5  9.919 

1 . 331*0 7 

•  157 

.223 

771*  . 

51.033 

1.33301 

.157 

.223 

781. 

52.11.5 

1.  31.188 

.157 

.222 

788. 

63.256 

1.31*559 

.  157 

.222 

796. 

61.. 357 

1.31*91*1 

.156 

.222 

803. 

66.581. 

1.35558 

.155 

.222 

816. 

68,797 

1,35371 

.155 

.  221 

830. 

71,007 

1.37051 

.155 

.221 

91.3. 

73.211. 

1.37710 

.156 

.221 

856. 

75.1.19 

1.  3331*9 

.156 

.220 

369. 

77.522 

1.38970 

.155 

.  220 

382. 

79.623 

1.39573 

.155 

.  220 

891.. 

82.022 

1.1*0159 

.155 

.220 

907. 

81.. 221 

1.1.0  730 

.155 

.220 

919. 

86.1.18 

1.1.1236 

.156 

.  220 

931. 

88,511. 

1.1.1829 

,  155 

.220 

91.2. 

90.810 

1.1.2358 

.156 

.220 

951.. 

93,005 

l.l.2e7>. 

,156 

.220 

955. 

95.200 

1.1.3379 

,155 

.  220 

977. 

97.395 

1.1.3872 

.155 

.220 

988. 

99.591 

1.1.1.356 

,  155 

.220 

999. 

101.785 

1.1.1.827 

.155 

.220 

1010. 

1C3.982 

1.1.5289 

.157 

.220 

1020. 

105.179 

1.1.571.2 

.157 

.220 

1031. 

103.377 

1.1.6135 

.157 

.  220 

101.1. 

110.575 

1,1.6622 

.157 

.220 

1052. 

112. 775 

1,1*701.9 

.157 

.  220 

1352. 

111.. 976 

1. 1.71.08 

.157 

.220 

1072. 

117,179 

1  .1.7880 

.157 

.220 

1082. 
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TABLE   VIb.   THERM00YN4MIC  PROPERTIES  OF  OXYGEN 


1*0.   PSIA  ISOBAR 

TEMPERATURE        VOLUME  ISOTHERM  ISOCHORE  INTERNAL  ENTHALPY        ENTROPY  C\J  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE        ENERGY  OF  SOUND 

CEG.   R  Ft3/LB         FT3-PSIA/La       PSI4/R  BTU/LB  BTU/LB  BTU/LB-R  BTU/L3-R     BTU/L8-P  FT/S 


•      97.903  .01226  2023.22  320  .  07  -83.  201. 

10  0.  .  01231  196'). k<)  313.31.  -82  ,371 

105.  .012'.3  1909  .63  298  . '.6  -80.  383 

110.  .01255  1830  . '.6  28't.  92  -78  .  395 

115.  .  01267  1751.  92  272.  1.3  -76. hO? 

120.  .  01280  1673.  99  260  .  78  -71.. ".19 

125.  .  01293  1596.67  2<t9.ei  -72.1.29 

130.  .  01306  1520  .  02  239.  39  -70  .1.38 

135.  .  01320  11.1.1..  10  229.1.2  -68.ltlti. 

li»0.  .01331.  1368.99  219.81.  -66.^1.8 


11.5. 

.0131.8 

129i(.  77 

210.57 

-5'.. 1(1(8 

150. 

.01363 

1221.51. 

201.57 

-52.1.1.3 

155. 

•  0 1 3  79 

-6 0  . 1. 3 3 

160. 

.01395 

1078.5(1 

181.. 23 

-58,1(15 

165. 

.011(12 

1008.90 

175.82 

-55.390 

170. 

.  011.30 

91(0  .  71. 

157.55 

-5l(.355 

175. 

.011.1(9 

871.. 12 

159.1(2 

-52.309 

180. 

.011(68 

809.15 

151.1.0 

-50.21.8 

»  181.786 

.011(75 

785. 37 

11(8.56 

-1(9.508 

»  181.785 

1.1(2035 

52.55 

.251 

25.550 

185. 

1.1(5118 

51.. 03 

.21.5 

27.201. 

190. 

1.1.9867 

56.15 

.235 

28.058 

19  5. 

1 .  51. 56i( 

5  8.25 

.226 

26.9  01. 

200  . 

1.59216 

6G.30 

.  220 

29.71.l( 

205. 

1.63833 

62.32 

.211. 

30.579 

210. 

1.  681.15 

ft. 31 

.207 

31.1.08 

215. 

1.72967 

66.28 

.201 

32.231. 

220. 

1.771(93 

68.22 

.195 

33.055 

225. 

1. 81996 

70.15 

.  19C 

33.673 

230  . 

1.861.77 

72.06 

.165 

3l(.538 

235. 

1.9091(0 

73.95 

.161 

35.501 

21.0. 

1.95385 

75.83 

.176 

36.311 

21.5. 

1.99815 

77.  70 

.172 

37.119 

250. 

2.01(231 

79.55 

.  166 

37.921. 

255. 

2.0863l( 

81.1(0 

.16li 

38.728 

260. 

2.13025 

83.23 

.161 

39.531 

265. 

2.171.06 

85.06 

.157 

1(0.  332 

270  . 

2.21 776 

86.88 

.151. 

1(1.131 

275. 

2.26137 

88.69 

.151 

1(1.929 

280. 

2.301(89 

90.1.9 

.11(8 

1(2.  726 

285. 

2.3l(83l( 

92.29 

.11(5 

1(3.522 

290. 

2.39171 

9i(.08 

.11(3 

l(l(.317 

295. 

2.1(3601 

95.87 

.  11(0 

1(5.111 

300. 

2.1(7825 

97.65 

.137 

1(5.905 

310. 

2.551.56 

101.20 

.133 

1(7.1.89 

320. 

2.65065 

10l(.  74 

.128 

1.9.070 

330. 

2. 73657 

108.25 

.121. 

50.61(9 

31.  0. 

2.82232 

111.75 

.  120 

52.225 

350  . 

2.90792 

115.25 

.117 

53.601 

360. 

2.  9931.0 

118.71. 

.113 

55.371( 

370. 

3.07876 

122.21 

.110 

56.91(7 

380. 

3.161.02 

125.68 

.107 

58.518 

390. 

3.21.919 

129.11. 

.101, 

60.099 

<.oo. 

3.331(27 

132.59 

.  101 

61.659 

1.13. 

3.1.1928 

135.01. 

.099 

63.226 

1.20. 

3.501(21 

139.1.8 

.0  96 

5l(.797 

1(30. 

3.58909 

11(2.92 

.091. 

66.355 

<ti>0. 

3.67390 

11.6.  35 

.092 

57.935 

1.50. 

3.75867 

11(9.77 

.090 

69.505 

1.60. 

3.81(338 

153.20 

.086 

71.071. 

1(70. 

3.92805 

156.52 

.086 

72.61(5 

1(80. 

l(. 01268 

150.03 

.08l( 

7i(.215 

1(90. 

<(. 09727 

163.1.5 

.062 

75.788 

500. 

4. 18182 

166.86 

.081 

77.360 

SIO. 

1*. 26631. 

170.25 

.079 

78.931. 

520. 

173.57 

.078 

80.510 

530. 

177.07 

.076 

82.067 

5^0. 

1.. 51971. 

180.1(7 

.075 

63.555 

-83. 111. 

.50131. 

.260 

.398 

3783. 

-82.279 

.50977 

.259 

.398 

3750  . 

-78.30E 

.51(768 

.255 

.396 

3633. 

-75.313 

.55535 

.253 

.398 

3573. 

-71,. 321. 

.58229 

.  250 

.398 

3513. 

-72.333 

.  59851. 

.247 

.398 

3453. 

-7C.31.1 

.511.17 

.244 

.399 

3393. 

-68.31.7 

.62922 

.240 

.399 

3332. 

-66.31(9 

.51.375 

.237 

.400 

3271. 

-5l(.3l.8 

.55779 

.233 

.401 

3208. 

-62.31.2 

.67139 

.230 

.402 

3144. 

-60. 331 

.225 

30  78. 

-58. 312 

.69740 

.223 

.404 

3011. 

-55.286 

.70987 

.219 

.405 

2941. 

-51.. 21(9 

.72203 

.216 

.408 

2669. 

-52.201 

.73390 

.213 

.411 

2794. 

-50.11.0 

.71(552 

.210 

.414 

2715. 

-1.9.  399 

.71(961 

.209 

.415 

2687. 

37. 170 

1.22557 

.  163 

.244 

605. 

37.952 

1.22991. 

.162 

.242 

612. 

39.156 

1.23537 

.162 

.240 

622. 

1 .  2 1.  2  5  7 

.161 

1.1.537 

1.24857 

.150 

.235 

541. 

1.2.711. 

1.251.38 

.160 

.234 

551. 

1.3.883 

1.26002 

.150 

.233 

650  . 

1.5.01(5 

1.2551.9 

.159 

.232 

559. 

1(6.202 

1.27061 

.159 

.231 

678. 

1.7.  351. 

1.27598 

.159 

.230 

585. 

1.8.501 

1.28102 

.158 

.229 

695. 

1.28591. 

.  158 

.228 

703  . 

50.763 

1.29074 

.158 

.226 

711. 

51.919 

1.29  542 

.158 

.22  7 

719. 

53.052 

1.30000 

.158 

.225 

727. 

5i(.182 

1.30446 

.157 

.225 

735. 

55.309 

1.30685 

.157 

.225 

743. 

56.1(35 

1.31314 

.157 

.225 

751. 

57.558 

1.31734 

.157 

.224 

756. 

58.579 

1.32145 

.157 

.224 

765. 

59.799 

1.32549 

.157 

.224 

773. 

50.916 

1.32945 

.  157 

.223 

780. 

52.033 

1.33333 

.157 

.223 

788. 

63.11.7 

1.33714 

.157 

.223 

795. 

61.. 261 

1. 34088 

.157 

.223 

802. 

6&.i.6l( 

1.34817 

.155 

.222 

815. 

58.703 

1.35522 

.155 

.222 

829. 

70.918 

1. 36203 

,156 

.221 

643. 

73.130 

1.36854 

.155 

.221 

855. 

75.31.0 

1.37504 

.155 

.221 

859. 

77.5<(6 

1. 38126 

.155 

.221 

882. 

79. 751 

1.38730 

.155 

.220 

894. 

81.951( 

1.39317 

.  156 

.  220 

905. 

ei(.156 

1.39869 

.155 

.220 

919. 

66.355 

1.40445 

.156 

.223 

930. 

68.551. 

1.40989 

.155 

.220 

942. 

90.753 

1.41519 

.  156 

.220 

954. 

92.950 

1.42036 

.  156 

.220 

965. 

95.11(8 

1.42541 

.155 

.  220 

977. 

97.31.5 

1.43035 

.156 

.220 

988. 

99.51(2 

1.43518 

.  155 

.220 

999. 

101.739 

1.43990 

.  155 

.220 

1010. 

103.937 

1.44453 

.  157 

.220 

1020. 

105.136 

1.44905 

.157 

.220 

1031. 

106.335 

1.45351 

.157 

.220 

1041. 

110.535 

1.45765 

.157 

.220 

1052. 

112.736 

1.46214 

.157 

.220 

1062. 

111.. 939 

1.46633 

.157 

.220 

1072. 

117.11.3 

1.47045 

.157 

.220 

1082. 
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TABLE   VIb.   THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


1*5.   PSIA  ISOBAR 


TEMPERATURE        VOLUME  ISOTHERM         ISOCHORE  INTERNAL 

OERIVATIy/E     QERIVATIUE  ENERGY 
DEG.   R  FTJ/LB         Ft3-PSIA/LB       PSIA/R  BTU/LB 


»     97.910  .01226  2023.52  320.07  -63.20'. 

100.  .01231  1989.91  313.37  -82.373 

105.  .012<t3  1910.06  298.1)9  -80.38S 

110.  .01255  1830.90  281.. 95  -76.398 

115.  .01267  1752.37  272.1.6  -75.1.10 

120.  .01280  1671.. 1.5  260.81  -71.. 1.22 

125.  .01293  1597  .15  2^9.83  -72.1.32 

130.  .01306  1520.51  239.1.1  -70.1.1.1 

135.  .01319  11.1.1.. 60  229.1.5  -68.1.1.8 

11.0.  .01331.  1369.50  219.66  -66.1.52 


11.5. 

.0131.8 

1295.29 

210.60 

-61.. 1,52 

ISO. 

.  01363 

1222.08 

201.60 

-52.1.1.7 

155. 

.01379 

111.9.97 

192.83 

-50.1.37 

160. 

.01395 

1079.07 

181.. 25 

-58.1.21 

165. 

.01 1.12 

1009.1.9 

175. 85 

-56. 396 

170. 

.011.30 

91.1.31. 

157.59 

-?'..361 

175. 

.  011.1.8 

871.. 71. 

159.1.6 

-52.315 

180. 

.011.68 

609.80 

151.1.1. 

-50.256 

•   181.. 1.03 

.011.86 

751.. 07 

11.1.. 1.7 

-1*8.1.28 

•   161.. 1.03 

1.27261, 

52.68 

.282 

26.901. 

165. 

1. 27781 

62.93 

.281 

27,008 

190. 

1.32081 

55.11. 

.270 

27.875 

195. 

1.36327 

57.29 

.260 

28.731. 

200. 

1.1.0526 

59.1.0 

.251 

29.581. 

20  5. 

1 . 1.1.661. 

61  . 1.7 

.21.3 

3 0  . 1.27 

210. 

1.1.8808 

63.51 

.236 

31.265 

215. 

1.52900 

65.52 

.229 

32.098 

220. 

1.56966 

67.50 

.222 

32.926 

225. 

1.61007 

69.1.6 

.216 

33.750 

230. 

1. 65026 

71.1.0 

.210 

31.. 571 

235. 

1.69026 

73.33 

.206 

36.388 

21.0. 

1.73008 

75.23 

.200 

36.203 

21.5. 

1.76975 

77.13 

.195 

37,016 

250. 

1.80927 

79.00 

.  190 

37.625 

255. 

1.81.865 

80  .67 

.185 

38.632 

260. 

1.88792 

82.73 

.162 

39.1.38 

265. 

1.92708 

61.. 53 

.176 

1.0.21.2 

270. 

1.96613 

86.1.1 

.171. 

1.1.01.6 

275. 

2. 00510 

88.21. 

.171 

1.1.81.6 

280. 

2.01.397 

90.06 

.167 

1.2.61.5 

285. 

2.08277 

91.88 

.161. 

1.3.1,1.1. 

290. 

2.1211.9 

93.66 

.161 

1.1.. 21.2 

295. 

2. 16011. 

95  .1.9 

.158 

1.5.038 

30  0. 

2.19672 

97.28 

.155 

1.5.833 

310. 

2.27S72 

100.86 

.  150 

1.7.1,21 

320. 

2. 35251 

101.. 1.1 

.11.6 

1.9.006 

330. 

2.1.2911 

107.95 

.11.0 

50.588 

31.0. 

2.50555 

111  .1.8 

.136 

52.166 

350. 

2.68161. 

111.. 99 

.131 

53.71.6 

360. 

2.65801 

118  .1.9 

.128 

55. 322 

370. 

2.  731.06 

121.98 

.121. 

56.897 

380. 

2.81000 

125.1.6 

,121 

56,1.70 

390. 

2. 68585 

128.93 

.117 

60,01.3 

1.00. 

2.96162 

132.1.0 

.111. 

61,611. 

1.10. 

3.03731 

135 .85 

.111 

53.185 

1.20. 

3.11293 

139. 31 

.1C9 

51.. 756 

1.30. 

3.1681.9 

11.2.75 

.106 

66.326 

1.1.0. 

3.26399 

11.6.19 

.101. 

57.897 

1.50. 

3.3391.1. 

11.9.53 

.101 

59.1.67 

1.60. 

3.1.11.81. 

153.06 

.099 

71.036 

1.70. 

3.1.9019 

156.1.9 

.097 

72.510 

1.80. 

3.56550 

159.91 

.095 

71.. 182 

1.90. 

3.61.078 

163.33 

.093 

75.765 

500  . 

3. 71602 

165. 75 

.1,91 

77.328 

513. 

3.79122 

170.17 

.089 

78.903 

520  . 

3.8661.0 

173.58 

.087 

80.1.79 

530. 

3.91.155 

175.99 

.086 

82.057 

51.0. 

1.. 01667 

180  .1.0 

.031. 

83.635 

ENTHALPY       ENTROPY  Cy  Cp  VELOCITY 

OF  SOUND 


BTU/LB 

BTU/L8-R 

BTU/L9-R 

6TU/LB-R 

FT/S 

-83.102 

.60136 

.260 

.39  8 

3788. 

-82.270 

.50976 

.  269 

.398 

3760  . 

-80.262 

.52915 

.268 

.  398 

3696  c 

-78.293 

.  51.755 

.255 

.393 

3631,. 

-75.301. 

.56531. 

.255 

.  398 

3573. 

-71..  315 

.58227 

.260 

.398 

3513. 

-72.321. 

.59852 

.21.7 

.398 

31.53. 

-70.332 

.611,15 

.21.1. 

.399 

3393. 

-66.336 

. 62920 

.21.0 

.  399 

3333. 

-66.31.0 

.61.372 

.237 

.1.00 

3271. 

-51..  339 

."■55777 

.231. 

.  ijO  1 

3209. 

-52.331. 

.67137 

.230 

.  1,0  2 

311.1*. 

-60.322 

.  681.56 

.225 

.  1.0  3 

3079. 

-58.301. 

.59737 

.223 

.itOi. 

3011. 

-65.276 

.70981. 

.220 

.1.06 

291*2. 

-51.. 21.2 

.72199 

.  215 

.1.03 

2859. 

-52.191. 

.73335 

.213 

.1.11 

2795. 

-5  0.133 

,  71.51.8 

.210 

.  1.11. 

2717. 

-1.8.301. 

. 75552 

.206 

.  1.17 

251*5. 

37.508 

1.22072 

.163 

.21.7 

507  . 

37.565 

1.22152 

.  163 

.  21.7 

50  3. 

36.861 

1.22805 

.153 

.21.1. 

519. 

1.0.093 

1.231.36 

.  152 

.  21.1 

529. 

1.1.293 

1.21.01.3 

.161 

.239 

539. 

1.2.1.61. 

1 . 21.531 

.  151 

.237 

51*3. 

1.3.555 

1.25200 

.150 

.236 

553. 

1.1.. 838 

1.25753 

,  .160 

.231. 

557. 

1.5.  00  5 

1.26289 

.  159 

.233 

576. 

1.7.166 

1.25811 

.169 

.232 

631*. 

1.8.322 

1.27319 

.  159 

.231 

693. 

1.9.1.73 

1  .27  811. 

.169 

.230 

702. 

60.519 

1.28297 

.  166 

.229 

710. 

51. 752 

1.28768 

.  158 

.  228 

713. 

62.901 

1.29226 

.  153 

.228 

726. 

51.. 037 

1.29578 

.168 

.227 

731*. 

55. 17C 

1. 3G118 

.158 

.226 

71*2. 

55.300 

1.  3061.9 

.157 

.225 

760. 

57. 1,26 

1.3  0970 

.157 

.225 

757. 

58.551. 

1.31 38^ 

.167 

.225 

765. 

59.676 

1.31788 

.  157 

.225 

772. 

50.600 

1,32186 

.167 

.  221. 

780. 

61.920 

1.32575 

.157 

.221. 

737. 

63.038 

1.32957 

.  157 

.221. 

791*. 

61.. 165 

1.33333 

.167 

.223 

601. 

56.  361. 

1.31.051. 

.  157 

.223 

315. 

68.609 

1.31.770 

.155 

.222 

829. 

70.630 

1.361,51, 

.  156 

.222 

31.2. 

73.01.6 

1.36115 

.166 

.222 

855. 

76.260 

1. 36757 

.156 

.221 

368. 

7  7  , 1. 7 1 

1.37360 

.  155 

.221 

831. 

79.679 

1 .37985 

.165 

.221 

891.. 

81.686 

1.38573 

.156 

.221 

905. 

81..  09G 

1.3911,6 

.  156 

.  220 

913  . 

86.293 

1.  39701. 

.  156 

.220 

930  . 

88.1.95 

1.1.021.7 

.165 

.220 

91.2. 

90.596 

1  .1.0  778 

.166 

.220 

951.. 

92.896 

1.  1.1296 

.166 

.220 

965. 

95.095 

1.1.1801 

.  165 

.220 

976. 

97.291. 

1.1.2295 

.  156 

.220 

983. 

99.1.9'. 

1.1,2778 

.155 

.220 

999. 

101.693 

1  .1.3251 

.  156 

.220 

1009. 

103.692 

1.1,3715 

.157 

.  220 

1320  . 

105.092 

1.1.1.168 

.  157 

.  220 

1031. 

108.293 

1.1.1,613 

.157 

.  220 

101*1. 

110.1.95 

1.1.501.9 

.  167 

.223 

1052. 

112.597 

1.1,61,76 

.157 

.220 

1052. 

111.. 901 

1.1.5895 

.  167 

.220 

1372. 

117.106 

1  .1.5308 

.  168 

.221 

1  362. 

»     TWO-PHASE  BOUNDARY 


113 


TABLE   Vib.   THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


50.    PSIA  ISOBAR 

TEMPERATURE        VOLUME            ISOTHERM          ISOCHCRE  INTERNAL  ENTHALPY  ENTROPY  Cp  VELOCITY 

OERIUATIVE     DERIVATIVE  ENERGY  OF  SOUND 

DEG.    R           FtS/LS         Ft3-PSIA/LB       PSIA/R  3TU/L3  BTU/LB  BTU/LB-R  BTU/L3-R     BTU/LB-9  FT/S 


97.919 

.01226 

2023.81 

320.07 

-83.203 

-83.089 

,50136 

.260 

.399 

3788. 

100. 

.01231 

1990.32 

313.39 

-82.375 

-82.261 

.60973 

.259 

.  393 

3760. 

.268 

WO. 

.01255 

1831.31. 

281,. 97 

-78.1,00 

-78.284 

.54763 

.256 

.398 

3634. 

lis. 

.01267 

1752.82 

272.  1,6 

-75.1,13 

-75.295 

.55531 

.253 

.398 

3573. 

120. 

.01280 

1671,. 91 

250.83 

-71,. 1,21, 

-74.306 

.58225 

.250 

.398 

3514. 

125. 

. 01293 

1597.62 

21,9.86 

-72.1.35 

-72.315 

.59350 

.247 

.398 

3454. 

130. 

.01306 

1521. 00 

239.  1,1. 

-70  .1,1,1, 

-70.323 

.61412 

.  244 

.399 

3394. 

135. 

.01319 

11.1.5  .10 

229.1.7 

-58,1,51 

-68.329 

.62917 

.240 

.399 

3333. 

IkB. 

. 01333 

1370,01 

219.89 

-65,1,55 

-65.332 

.54370 

.237 

.400 

3272. 

li>5. 

.  C13lt9 

1295.92 

210.63 

-51,. 1,55 

-64.331 

.55774 

.  234 

.401 

3209. 

150. 

.01363 

1222.62 

201.63 

-62.1.52 

-62.325 

.57134 

.230 

.402 

3145. 

160. 

.01395 

1079,61, 

131,.  29 

-56.1,25 

-58.296 

.59734 

.223 

.404 

3012. 

165. 

.011.12 

1010,06 

175.89 

-55.1,01 

-56.270 

.70930 

.223 

..40  5 

2942. 

170. 

.011.30 

91.1.91, 

167.63 

-51,. 367 

-54.234 

.72196 

.216 

.408 

2873. 

175. 

.  Cl'.'.S 

875.36 

159.50 

-52.321 

-52.187 

.73383 

.213 

.411 

2795. 

leo. 

.Cli<68 

810.1,1, 

151.  1,6 

-50.252 

-50.125 

.74544 

.210 

.414 

2717. 

185. 

.Oli.89 

71,7,26 

11,3.58 

-1,6.186 

-48.048 

.75683 

.208 

.417 

2536, 

186.111 

. 011.96 

721,.  95 

11.0  . 71, 

-17.1,30 

-47.291 

.76090 

.  207 

.419 

2506. 

185. 611 

1.15321. 

52  .65 

.  313 

27.129 

37.805 

1.21627 

.164 

.250 

609. 

190. 

1.17833 

51.. 09 

.305 

27.689 

38,598 

1.22049 

.164 

.  248 

616. 

195. 

1.21721 

.291. 

3  9.829 

1 . c  c  bo  9 

ZOO. 

1.25559 

59.1.9 

.293 

29.1,20 

41.045 

1.23304 

.162 

.242 

535. 

205. 

1.2935'i 

60  .61 

.271. 

30,273 

42.250 

1.23899 

.  161 

.240 

645. 

210. 

1.33113 

62.70 

.265 

31.119 

43.444 

1.24475 

.  151 

.238 

556. 

215. 

1.36939 

C1..75 

.257 

31.950 

44.529 

1.25033 

.160 

.236 

655. 

220. 

.  1.1.0537 

66.77 

.2119 

32.795 

45,806 

1.26574 

.160 

.235 

574. 

225. 

1.  1.1.21C 

68.77 

.21,2 

33.625 

45.977 

1.26100 

.160 

.233 

583. 

233. 

1.1.7860 

70  .71, 

.235 

31,, 1,51 

48.141 

1.26612 

.159 

.232 

591. 

235. 

1.511.90 

72.70 

.229 

35,274 

49.300 

1.27110 

.  159 

.231 

700  . 

240. 

,  1.55103 

74.63 

.221, 

35.091, 

50.454 

1.27596 

.159 

.230 

709. 

2,'*  5. 

1.58  699 

75.55 

.  218 

36,910 

51.604 

1.28070 

.15  8 

,229 

717. 

25  0 . 

1.62280 

78.1,5 

.213 

37.724 

52,749 

1.28533 

.158 

.229 

725. 

255. 

1.6581.8 

80.35 

.208 

38,536 

53.891 

1. 29985 

.158 

.228 

733. 

260. 

I.  691.0  3 

82.22 

.203 

39.345 

55.030 

1.29428 

.155 

.227 

741. 

265. 

1.7291.9 

81.. 09 

.199 

40.153 

56.165 

1.29860 

.158 

.227 

749. 

273. 

1.761.82 

6  5.95 

.195 

40 .958 

57.298 

1. 30284 

.  158 

.226 

755. 

275. 

1.80006 

87.79 

.191 

41.752 

56.429 

1.30599 

.157 

.226 

764. 

280. 

1.83522 

99.63 

.197 

42.565 

69.557 

1.31105 

.157 

.225 

771. 

285. 

1.87030 

91.1,5 

.183 

43.366 

60.682 

1.31504 

.157 

.225 

779. 

290. 

1.90530 

93.28 

.180 

44.166 

61.805 

1.31894 

.157 

.225 

786. 

295. 

1.91.023 

95.10 

.176 

44.964 

62.928 

1.32278 

.157 

.224 

793. 

300. 

1.97509 

96,91 

.173 

45.762 

64.049 

1.32656 

.157 

.224 

800. 

310. 

2.  01. 1.65 

100.51 

.157 

47.354 

66.285 

1.33388 

.157 

.223 

814. 

320. 

2. 11399 

101,, 09 

.  161 

46.942 

68.515 

1.34096 

.157 

.223 

328. 

330. 

2.18311. 

1C7.65 

.156 

50.528 

70.741 

1.34781 

.157 

.222 

842. 

3<>3. 

2.25213 

111, 19 

.151 

52.111 

72.962 

1.35444 

.155 

.222 

855. 

350. 

2.32098 

111,. 72 

.11,6 

53.691 

75.180 

1.36087 

.166 

.222 

868. 

360. 

2.38969 

119,21, 

.11,2 

55.270 

77.395 

1.36711 

.166 

.221 

881. 

370. 

2.1.5829 

121,71, 

.138 

55.847 

79.607 

1.37317 

.166 

.221 

893. 

360. 

2.52678 

125,21, 

.131, 

58.422 

81.817 

1.37906 

.166 

.221 

906. 

390. 

2.59518 

126.73 

.131 

59.996 

94.024 

1.38480 

.155 

.221 

918. 

••oo. 

2.66350 

132.20 

.127 

61.570 

85.230 

1.39038 

.165 

.221 

933. 

i>10. 

2.73171. 

135,67 

.121, 

53.143 

88.435 

1.39682 

.156 

.220 

942. 

<t20. 

2.79991 

139.11, 

.121 

54.715 

90.636 

1.40113 

.156 

.220 

953. 

hZO. 

2.86802 

11,2  .  59 

.118 

55.287 

92.841 

1.40632 

.165 

.220 

965. 

<t<tO. 

2.93605 

11,5.01, 

.115 

67.858 

95.042 

1.41138 

.166 

.220 

975. 

ItSO. 

3.001.06 

11,9,1,9 

.113 

69.430 

97.244 

1.41533 

.156 

.220 

987. 

It60. 

3.07200 

152.93 

.110 

71.002 

99.445 

1.42115 

.155 

.220 

998. 

<t70. 

3.13990 

166.36 

.  108 

72.575 

101.646 

1.42590 

.157 

.220 

1009. 

I<80. 

3.  20  775 

159.80 

.105 

74.148 

103.847 

1.43063 

.157 

.220 

1020. 

<>9D. 

3.27559 

163.22 

.103 

75.722 

105.049 

1.43507 

.157 

.220 

1031. 

500. 

3.31.337 

166.65 

.  101 

77.296 

108.251 

1.43952 

.157 

.220 

1041. 

510. 

3.1.1113 

170.07 

.099 

78.872 

110.464 

1.44388 

.157 

.220 

1052. 

520. 

3.1.7885 

173.1.9 

.097 

80.449 

112.658 

1.44816 

.167 

.220 

1062. 

530. 

3.5lt65l. 

176.90 

.095 

82.027 

114.864 

1.45236 

.157 

.221 

1072. 

5(10. 

3.611.21 

180.32 

.093 

83.607 

117. 07C 

1.45649 

.158 

.221 

1062. 
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TABLE  VIb.  THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


100.   PSIA  ISOBAR 


HPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cv 

Cp 

VELOCITY 

f\3 /LB 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF  SOUND 

OEG»  R 

ft3  — p  ^  t  ft  /I  n 

PSIA/R 

BTU/LB 

BTU/LB 

nTi  1  / 1 

D  t  \3f  LB  K 

DT  1 1  /I  a_  D 
D  1  U/L  D—  K 

0  I U/L  0—  K 

FT  /S 

97  989 

.01225 

2026  7*» 

320  09 

93  196 

-fl?  QfiQ 

• 

37  90. 

10  0  • 

. 01230 

1 99U  •  *»5 

313*  61* 

"82  «  3  97 

Ib? ' 1  to 

*  11^ 

105* 

.  0 1 2*»2 

1 91't  •  72 

298. 76 

lAn  1 fli 

7ftQQ* 

110  a 

.01 2S^ 

16  35*70 

285*22 

"7  8  •  1*25 

-7fi  1Q7 

*  TQB 

7ft77 
7^77 

115« 

.01267 

1 7  57  •  3  0 

272.73 

-76*201. 

'565O6 

'253 

*  7Qft 

*  ^zz 

120* 

•  01279 

16  79 • 51 

261*0  9 

-71*  .1*53 

-71. .  21 6 

*  5  8  20 1 

.250 

• 

7K1  7 

125* 

*  Q^jgl 

7^R7  ' 

1525*  85 

239*7  0 

~70  *i*76 

"70*235 

*61 387 

*  21.1 

*  398 

3398* 

i'si 

.01319 

I'tSO.Og 

229. 7tt 

-68.1*86 

-58.21.1 

.62892 

.21.1 

.399 

3337. 

IfftO. 

.01333 

1375,13 

220.17 

-66.i»92 

-65.21.5 

*6i*3i*3 

.237 

.399 

3276. 

l*»5  • 

.  0 1 3*.7 

1  o  0  1  •  U  8 

210*  91 

•61*  •  1*  95 

-61.  21.6 

_ 

231. 

15  0  • 

•  0 1 36  2 

1228*03 

201.93 

■■6  2  *  1*91* 

-6 2  .  2 1.2 

.230 

'toi 

3150  * 

15S« 

.  01376 

1156*08 

193.17 

-60  .  1*  8  7 

-60.232 

*  6  8 1*2  3 

•  22  7 

,  1.0  2 

3  081.. 

16  0  • 

.0139'* 

1065*35 

1 6 1*  •  6  2 

-58.1*  71* 

-58.216 

*  697 0  3 

.223 

3  017. 

165  • 

.  0 1  'til 

176.23 

-56  ♦  1*5  U 

-56.192 

.220 

,  1.0  6 

170  • 

.  0 1  '•29 

^9^7  *  ga 

-51*  •  1*21* 

-51..  159 

7  2162 

.216 

'l!i  n 

?fl7ft' 

* 

175  • 

881*57 

159. 98 

-52  *  3  8  3 

'  01'*67 

-50*328 

-50.057 

71*5  0  7 

*  211 

*  1.1  3 

2725* 

185. 

.011.87 

753.85 

lUit.  01 

-1*8.259 

-1.7.963 

.7561*1* 

.208 

,1.15 

261.1.. 

190. 

.01509 

692*7'* 

136*21* 

-1*6.170 

-1.5.691 

*76760 

.205 

,1.21 

2560  . 

195  a 

.01532 

6  33*58 

128*59 

^uu  n n 
*.  *.  •  u  0  u 

-1.3  776 

201. 

1.25 

20  0. 

.01 55  7 

576  •  *•  3 

121*06 

-'.1.63  5 

,20  3 

,  1.3 1 

77fl1  * 

* 

527*60 

"1.0 .0  07 

-3 9 .  7 1 1. 

*  fl^^fl 

*  17? 

,  1.3  7 

77q7  ' 

^^^63^ 

,27  7 

619* 

20  5. 

• 

• 

*  6  3  0 

• 

39.669 

*  1  ft7't  7 

*  1  71 
• 

,277 

620. 

.602 

1*19376 

,270 

ftf  7' 

91  r' 

577 

X  *  &  U  J  U  H 

220 

*66389 

59  09 

31385 

1.3*679 

1 • 20  60  6 

'  166 

*  260 

55^  * 

225. 

.681.39 

ei.51 

.531* 

32.293 

1.1.. 966 

1,21181. 

,  165 

,256 

561.. 

230. 

.70'.56 

63*87 

.515 

33.189 

1.6.235 

l,217^2 

.  151. 

.252 

671.. 

f  ?«' 

•  If 

^ft '  ^7 

3'.  •  0  7*. 

CH  0  . 

• 

. 

3'*.  950 

1,2280'. 

*  1  A  7 
.13 

*  Pi!? 
• 

ftq7  * 

c;i     .  7^ 

*  7ft ?B7 

*  fin  1 

7P  fli 

yf  * 

' 

i    ?f 7a. 

*  1ft? 

711' 

7' 

^7 ' CBL 

*  1  ftl 

720* 

lln 

*H?nA« 

7Q  *  1  ^ 

1 ' 7a7u7 
J"  • 

1  ft  1 
•  . 

'?^q 

729. 

'238 

737. 

270  * 

61  *  20 

*  1*11 

^0  067 

55*962 

1  *  2561.5 

*  150 

,237 

71.6 . 

275. 

.87696 

83. 2** 

.(♦CI 

1.0.903 

57.11.2 

1,26078 

.150 

.235 

75't. 

280. 

.895'.'. 

65.25 

.  392 

1.1.735 

58. 317 

1,26501 

.159 

.231. 

762. 

285  . 

flQ  '  y\ 

290. 

.93213 

89.23 

*  77r 

1.3.390 

50.551 

1,27320 

'  1  qq 
.159 

'777 

77ft* 

295. 

■        f  „ 

91.19 

.96850 

93*1'* 

'  360 

1.5  03^ 

62*968 

128105 

*  159 

*  231 

793 

310. 

97*01 

.31*6 

1.6  •  666 

65.271 

1,28861 

.158 

.23  0 

806  . 

320. 

l.Q'.O'.S 

ICO. 82 

.333 

1.6.291. 

57.551 

1,29586 

.158 

.229 

822. 

330. 

1.07617 

10<**60 

.  321 

1.9.911. 

59.81.2 

1,30269 

,158 

,226 

836. 

3i>0. 

1.11167 

108. 3it 

.  311 

51.527 

72.113 

1,30957 

.157 

,227 

850  . 

350. 

1.1'.7C1 

112.06 

.300 

53.136 

71.. 375 

1,31623 

,157 

,226 

861.. 

360. 

1.18222 

115. 7t* 

.291 

51.. 71.0 

76,632 

1,32259 

.157 

.225 

877. 

370. 

1.21731 

119.1*0 

.292 

56.31.0 

78,682 

1,32875 

,157 

,225 

890. 

380. 

1.25229 

1^3.0'♦ 

.271* 

57.937 

61,125 

1,331.7'. 

,157 

,221. 

903. 

390. 

1.28717 

126.66 

.266 

59.531 

83,355 

1,  3'.056 

.157 

.221. 

915. 

1.00. 

1. 32196 

130  *27 

.259 

61.123 

85,602 

1.31.522 

.157 

,223 

927. 

uia. 

1.35667 

133*  65 

.252 

52.713 

87.635 

1. 35173 

.157 

,223 

91.0. 

'.20. 

1.39131 

137. 1*3 

.21*6 

61.. 301 

90  ,  061. 

1,35710 

.157 

.223 

952. 

<t3  0. 

1.1.2589 

1U0.99 

.2i*C 

65.887 

92.291 

1,  35231. 

.157 

.223 

953. 

It  1.0. 

l.'.60'.l 

li.it. 5U 

.231* 

67.1.72 

911.515 

1.3571.5 

.157 

.222 

975. 

<*5,0, 

1.'.9'.87 

lit8  .  07 

.228 

69.057 

96.738 

1.3721.5 

.157 

.222 

986. 

'•63. 

1.52926 

151. 60 

.223 

70.61.1 

96,959 

1,37733 

.157 

,222 

997. 

1.70. 

1.56365 

155.12 

•  218 

72.221. 

101,179 

1,38211 

.157 

•  222 

1009. 

■•SO. 

1. 59797 

158.63 

,213 

73.607 

103,397 

1,38678 

.157 

.222 

1019. 

it<30. 

1.63226 

162.13 

.209 

75.391 

105.516 

1.39135 

.157 

,222 

1030  . 

SOD. 

1.66651 

165.63 

*20i« 

76.975 

107,831. 

1.39583 

.157 

.222 

101.1. 

510. 

1.70072 

169*12 

.200 

76.559 

110.052 

1,1.0  023 

.157 

.222 

1051. 

52C. 

1.731.91 

172.60 

.196 

80.11.1. 

112.270 

1,1.01.53 

.157 

.222 

1062. 

530. 

1.76907 

176.08 

.192 

81.730 

HI.. 1.88 

1,1.0875 

.  158 

.222 

1072. 

5<>a. 

1.60320 

179.55 

,199 

33.317 

116,707 

1,1.1291 

.158 

.222 

1082. 
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TABLE   Ulb.   THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


150.    PSIA  ISOBAR 


TEMPERATURE        VOLUME  ISOTHERM  ISOCHORE        INTERNAL        ENTHALPY        ENTROPY  Cw  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE        ENERGY  OF  SOUND 

DEG.   R  Ft3/LS         Ft3-psia/LB       PSIA/R  BTU/LB  BTU/LB       BTU/L3-R        BTU/L3-R     BTU/L3-R  FT/S 


98.060 

.01225 

2029.67 

320.10 

-63.169 

-82.81.9 

.5011.9 

.250 

.398 

3792. 

100. 

, 01230 

1996.57 

313.89 

-32.1.19 

-82.077 

.50929 

.250 

.  399 

3766. 

10  5. 

~  8  0  •  0  8  9 

110. 

.0125'< 

161.0.05 

285.  1.7 

-76.1.50 

-73.101 

.51.718 

.255 

.399 

361.0. 

lis. 

,01266 

1761.78 

272,99 

-76.1.65 

-76.111, 

.561.85 

.253 

.398 

3580  . 

IZO. 

.01279 

1681..  11 

251,31. 

-71., 1.81 

-71.. 126 

.58177 

.250 

,399 

3521. 

125. 

.01292 

leC7.07 

250, 37 

-72,1.95 

-72.137 

.59601 

.21.7 

.398 

31.51. 

130. 

.01305 

1530.70 

239.95 

-70.509 

-70  ,11.6 

.51352 

.21.1. 

.398 

31.02. 

135. 

.01318 

11.55.05 

230,01 

-58.520 

-58,151. 

.62865 

.21.1 

,399 

331.1. 

lltO. 

. 01332 

1380  .21. 

220  ,1.5 

-66,529 

-66.159 

.61.317 

.237 

,  399 

3280  . 

11*5. 

.0131»7 

1306.33 

211, 20 

-5l^.53^ 

-61.. 160 

.65720 

.231. 

,1.00 

3213. 

150. 

.01352 

1233.1.2 

202,22 

-62.535 

-52.158 

.67077 

.230 

.1.01 

3155. 

155. 

.0137  7 

1161.62 

193 , 1.8 

-60,5  33 

-60.150 

.68  391. 

.22  7 

.  1.0  2 

3090  . 

160. 

. 01393 

1091.01. 

181., 91. 

-58,523 

-58.135 

.59672 

.  223 

.1.03 

3023. 

165. 

.OlitlO 

1021.79 

175,57 

-55.505 

-55.  111. 

. 70917 

,220 

.1.05 

295i». 

170. 

.01'«28 

953.99 

168, 3^ 

-5l.,^80 

-51.. 081. 

.72129 

.217 

.1.07 

2393. 

175. 

«01'.<<6 

887.75 

160,25 

-52,1.1.1. 

-52.01.2 

.73313 

.213 

.1.09 

2309. 

180. 

.OlitSS 

623. 18 

152,29 

-50.395 

-1.9.988 

.71.1.70 

.211 

.  1.12 

2732. 

185. 

.01'<86 

760.38 

11.1.. 1.3 

-1.8,330 

-1.7.918 

,75505 

.209 

.1.15 

2552. 

190. 

.01507 

699.1.6 

136, 59 

-1.5.  21.6 

-1.5.830 

,75716 

.206 

.1.20 

2559. 

195. 

.01530 

61.0  .50 

129,07 

-1.1.. 11.5 

-1.3.720 

,77815 

.201. 

.1.21. 

21.82. 

200. 

.01551. 

583.55 

121,58 

-1.2.015 

-1.1.561. 

,78895 

.203 

.1.30 

2391. 

205. 

.01581 

526.66 

111.,  21. 

-39.657 

-39.1.16 

.79965 

.203 

.1.37 

2293. 

210. 

.01609 

1.75.83 

107,07 

-37,561 

-37.211. 

.31029 

.  202 

.1.1.5 

2201. 

215. 

.01539 

1.21..  93 

100,11 

-35,1.21 

-31.. 966 

.82087 

.203 

.1.55 

2102. 

215.361. 

.  0161.8 

1.11.1.1. 

98.25 

-31., 801 

-31.. 31.3 

.32376 

.203 

.1.58 

2075. 

216.  36<» 

.1.0152 

1.8.16 

.962 

28. 956 

1.0.121 

1.16785 

.  177 

.305 

621. 

220, 

,1.1330 

50  .1.1. 

,91.3 

29.739 

1.1.216 

1. 17290 

.175 

.298 

630  . 

225. 

.1.2899 

53  .1.8 

.897 

30 . 755 

1.2  .682 

1,1791.8 

.173 

.288 

51.3. 

230. 

.1.1.1.20 

55.37 

,  857 

31.  751. 

1.1..  102 

1 ,18572 

.  171 

.  280 

555. 

235. 

.1.5901 

59.13 

,821 

32.738 

1.5.1.67 

1, 19158 

.169 

.271. 

666. 

2110  . 

.1.731.9 

61,79 

,790 

33.691 

1.6.  81.2 

1 ,  1973  3 

.168 

.269 

577. 

2'.5. 

.1.8758 

51., 36 

.761 

31.. 627 

1.6.173 

1,20287 

.167 

.251. 

567. 

250. 

.50153 

65,66 

.735 

35  •  51.9 

1.9  . 1.6  2 

1,20  816 

.155 

.26  0 

597  . 

255, 

.515  37 

6  9,30 

•  712 

36.1.58 

5  0.773 

1.21327 

.155 

.25  7 

707. 

260* 

.52892 

71,58 

.  590 

37,357 

52.  01.6 

1.21822 

.161. 

*  251. 

716. 

265. 

•  51.  231 

71. ,  01 

•  670 

33 , 2 1*6 

53.30  9 

1.22303 

.163 

.251 

726 . 

270  . 

.55555 

75.30 

.551 

39,125 

51.. 557 

1.22  770 

.163 

.  21*9 

735  , 

275. 

.56856 

78  .  51. 

,  531. 

1.0,000 

55.795 

1.23221. 

.162 

.21.5 

71.1., 

280. 

.58156 

60.76 

.618 

1.0,866 

57.022 

1.23555 

.  152 

.21.5 

752, 

285. 

.591.55 

82.91. 

.602 

1.1,727 

58.21.1 

1.21.098 

.  161 

.21.3 

761, 

290. 

.60  731. 

85.09 

.566 

1.2.583 

59.1.52 

1.21.519 

.  151 

.21.1 

769, 

295. 

.52001. 

87.22 

.575 

1.3.1.33 

60.656 

1.21.930 

.  161 

.21.0 

777, 

300. 

.63256 

89.32 

.562 

l.l.,280 

61.853 

1,25333 

.150 

.239 

785, 

310. 

.55759 

93.1.5 

.538 

1.5.961 

61.. 229 

1,26112 

.160 

.237 

801. 

320. 

.5821.7 

97.53 

.516 

1.7.529 

56.585 

1.25860 

.159 

.235 

815. 

330. 

.70703 

101 .51. 

.1.97 

1.9.285 

58.923 

1.27579 

.159 

.233 

831. 

3itO. 

,7311.0 

105.1.9 

.1.79 

50.932 

71.21.7 

1 .28273 

.  158 

.232 

91.5. 

350. 

.75561 

109.39 

,1.62 

52,570 

73.556 

1.2691.3 

.156 

.230 

859. 

360. 

.77967 

113.25 

,1.1.7 

51., 201 

75.858 

1.29591 

.158 

.229 

873. 

370. 

.80351 

117.07 

.1.33 

55,825 

78.11.7 

1.  30216 

.158 

.229 

886. 

380. 

.6271.3 

120.85 

.1.20 

57.1,1.6 

80.1.26 

1.30825 

.  158 

.229 

900. 

390. 

.85115 

121.. 51 

.1.07 

59.061 

62.702 

1.311.17 

.157 

.227 

912. 

1,00. 

.871.78 

128.31. 

.396 

50.671 

81.. 959 

1.31991 

.157 

.226 

925. 

itlO. 

.89833 

132.05 

.365 

52.278 

87.230 

1,3251.9 

.  157 

.226 

936. 

It20. 

.92180 

135.71. 

.  371. 

63.882 

69.1.86 

1,33093 

.157 

.225 

950. 

1*30. 

.91.520 

139.1.0 

.355 

65.1.61. 

91.738 

1,33523 

.157 

.225 

962. 

itiiO. 

.95655 

11.3.05 

.355 

67.083 

93.985 

1,31.139 

.  157 

.225 

971.. 

it50. 

.99181. 

11.5.58 

.31.7 

58.660 

96.230 

1,31.51.1. 

.157 

.221. 

965. 

1>60. 

1.01507 

150.29 

.339 

70.275 

98.1.71 

1,35136 

,157 

.221. 

997. 

1.70. 

1.03826 

153.89 

.331 

71.871 

100,710 

1,35618 

,157 

.221. 

1008. 

<t80. 

1.0511.1 

157.1.8 

.323 

73.1.65 

102,91.7 

1.36069 

.157 

.221. 

1019. 

It90. 

1.081.52 

161.06 

.315 

75.058 

105,162 

1.35550 

.157 

.223 

1030. 

500. 

1.10759 

161.. 53 

.309 

76.651 

107.1.16 

1.37001 

.157 

.223 

101.1. 

510. 

1.13063 

168.18 

.303 

78.21.1. 

109.6<.9 

1.371.1.3 

.  157 

.223 

1051. 

520. 

1.15361. 

171.73 

.297 

79.636 

111.661 

1.37877 

.158 

.223 

1052. 

530. 

1.17662 

175.27 

,291 

81.1.31 

111.. 113 

1.38302 

.158 

.223 

1072. 

5i>0. 

1.19957 

176.80 

.285 

83.026 

116. 31.5 

1.36719 

.158 

.223 

1082, 
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TABLE   VIb.    THERMODYNAMIC   PROPERTIES  OF  OXYSEN 


200.   PSIA  ISOBAR 


TEMPERATURE        VOLUME  ISOTHERM  ISOCHORE        INTERNAL       ENTHALPY        ENTROPY  Cu  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE       ENERGY  OF  SOUND 

OEGt   R  Ft3/LB         FTJ-PSIA/LB       PSIA/R  BTU/LB  BTU/LB       BTU/LB-R       BTU/L3-R     BTU/L3-R  FT/S 


•  98.131 

.01225 

2032.60 

320.11 

-83.182 

-82.729 

.50155 

.260 

.398 

3791.. 

100. 

.01229 

2002.68 

311».  13 

-62.1.1.1 

-61.985 

.50907 

.260 

.396 

3769. 

105. 

.012itl 

1923. 19 

299.25 

-80.1.57 

-79.996 

.  5231.6 

.258 

.393 

3705  . 

110. 

.01253 

IS'.it.'tO 

285.72 

-76. 1.71. 

-78.010 

.51.695 

.256 

.397 

361.1.. 

115. 

.01266 

1766.21. 

273.23 

-76.1.92 

-76.023 

.551.52 

.253 

.397 

3581.. 

120. 

.01276 

1668.70 

261.59 

-7i«.509 

-71.. 036 

.56151. 

.250 

.398 

3521.. 

125. 

.01291 

1611.78 

250.63 

-72.525 

-72.01.7 

.59777 

.21.7 

.398 

31.65. 

130. 

.0130'. 

1535.53 

21.0.23 

-70  .51.0 

-70.057 

. 61336 

.  21.1. 

.398 

31.05. 

135. 

.01318 

11.60.03 

230.28 

-68.551. 

-68.066 

.6281.1 

.21.1 

.398 

331.5. 

litO. 

.01332 

1385,3'. 

220.72 

-66.565 

-55.072 

.61.291 

.237 

.  399 

3285. 

litS. 

.0131.6 

1311.56 

211.1(6 

-6l..57l( 

-61..075 

.65692 

.  231. 

.1.00 

3223. 

150. 

.01361 

1238.79 

202. 52 

-62.576 

-62.  071. 

.6701.9 

.230 

.  1.0  1 

3159. 

155. 

.01376 

1167.11. 

193. 79 

-60.578 

-60.056 

.68355 

.227 

.1.02 

3395. 

160. 

.01392 

1096.71 

185.26 

-56.571 

-58.056 

.6951.2 

.223 

.1.03 

3028. 

165. 

.01l>09 

1027.62 

176.90 

-56.558 

-56.036 

.70885 

.220 

.1.05 

2960. 

170. 

.01'>26 

959.97 

168. 70 

-51.. 536 

-51.. 006 

.72095 

.217 

.1.07 

2369. 

175. 

.01'>'<5 

853.90 

160.63 

-52.  501. 

-51.969 

.73278 

.211. 

.1.09 

2315. 

180. 

.011t6lt 

829.50 

152.68 

-50.1.60 

-1.9.916  . 

.71.1.31. 

.211 

.1.12 

2739. 

185. 

.oiiteit 

766.89 

l'.l(.66 

-1.8.1.01 

-1.7.662 

'  .75566 

.208 

.1.15 

2560  . 

190. 

.01506 

706.15 

137.15 

-1.6.326 

-1.5.766 

.76677 

.206 

.1.19 

2577. 

195. 

.01526 

6'.7.37 

129.56 

-1(1.. 229 

-1.3.663 

.77771 

.205 

.1.23 

21.91. 

200. 

.01552 

590 .62 

122.10 

-i«2.106 

-1.1.533 

.79650 

.203 

.1.29 

2'.01. 

205. 

.01578 

5  35.  9't 

111.. 79 

-39.958 

-39.371. 

.79917 

.203 

.1.35 

2308. 

210. 

.01606 

^83.30 

107.67 

-37.773 

-37.178 

.80975 

.  203 

.  1.1.3 

2213. 

215. 

.01636 

1.32.66 

100.75 

-35.51.5 

-31.. 939 

. 82029 

.  203 

.1.53 

2116. 

220  . 

.01663 

383 . 89 

9<t.  09 

-33.265 

-32.61.7 

.83082 

.203 

.1.61. 

2018. 

225. 

.01701* 

335.75 

87.75 

-30.920 

-30.269 

.81.11.2  • 

.  202 

.1.79 

1922. 

•  225.695 

. 01710 

330.30 

86.90 

-30.566 

-29.955 

.81.290 

.202 

.1.61 

1910. 

♦   225.  695  .  30002  1.1..  67  1.  36  29.  111  1.0  .223  1.  15381  .  183  .  338  520  . 

230.  .  31151  1.7.  96  1  .  29  30  .  107  1.1  . 51.1*  1  .  1630  7  .  183  .  323  632  . 

235.  .321.27  51.38  1.22  31.213  1.3.222  1.15586  .177  .309  61.6. 

2'tO.  .  33652  51.. 58  1.  15  32.277  1.1.. 71.0  1.17325  .171.  .29B  553. 


2iiS. 

.  31.837 

57.63 

1.11 

33.308 

1.5.209 

1. 17931 

.172 

,290 

570  . 

250. 

.35989 

60  .51. 

1.06 

31.. 310 

1.7.639 

1,18508 

.170 

,282 

582. 

255. 

.37113 

63.31. 

1.02 

35.291 

1.9.  035 

1.19051 

.  169 

,  276 

693. 

260. 

.38213 

66.01. 

.985 

35.251 

50.1.03 

1. 19593 

.  166 

.271 

703. 

265. 

. 39292 

68.66 

.952 

37.196 

51.71.8 

1.20105 

.  167 

,  257 

713. 

270. 

.1.0351. 

71.21 

.921 

38.126 

53. C71 

1,20600 

.165 

,263 

723. 

275. 

.1.11.00 

73.70 

.893 

39.01.1. 

5'.. 377 

1.21079 

.155 

.259 

733. 

280. 

.1.21.32 

76.11. 

.857 

39.952 

55.667 

1.215'.'. 

.161. 

.256 

71.2. 

285. 

.1.31.52 

78.52 

.  843 

1.0.650 

55.91.2 

1.21995 

.  151. 

.251. 

751. 

290. 

.1.1. 1.61 

80.86 

.821 

1.1.71.0 

58.206 

1.22'.3l. 

.  163 

,  251 

753. 

295. 

.1.51.59 

63.17 

.800 

1.2.522 

59.1.56 

1.22363 

.152 

.21.9 

759. 

300. 

.1.61.1.9 

85.1.1. 

.780 

1.3.1.97 

50,599 

1.23280 

.  162 

,21.7 

773. 

310. 

.1.81.01. 

69.68 

.71.1. 

1.5.231 

63,157 

1.  21.065 

.  151 

,  21.1. 

794. 

320. 

.50332 

91.. 21 

.712 

1.6.91.'. 

65,  581* 

1.21.856 

.  161 

,  21.1 

313. 

330. 

.52235 

96.1.6 

.663 

'.3.5'«0 

67. 986 

1.25595 

.160 

.239 

925. 

3<tO. 

.51.119 

102.62 

.657 

50.323 

70.365 

1.26305 

.160 

,237 

341 . 

350. 

.55985 

lCb.72 

.533 

51.993 

72.727 

1.26990 

.  159 

.235 

855. 

360. 

.57836 

110.75 

.511 

53.553 

75.072 

1.27651 

.  159 

,231. 

869. 

370. 

.59673 

111..  71. 

.  590 

55.  30'. 

77. '.04 

1.23290 

.158 

.233 

383. 

380. 

.611.99 

118.68 

.571 

56.91.7 

79.723 

1.28908 

.156 

.231 

897  . 

390. 

.63311. 

122.53 

.553 

56.581. 

82.032 

1.29508 

.  158 

.230 

910. 

■tOO. 

.65119 

125.1.1. 

.537 

60.211. 

81.,331 

1.30Q90 

.  153 

.  229 

923. 

1.10. 

.66916 

130 . 27 

.522 

51.839 

86.622 

1.30656 

.158 

,  229 

935. 

1.20. 

.68706 

131.. 07 

.507 

53.1.60 

88.905 

1.31206 

.  153 

.226 

949. 

1.30. 

.701.68 

137.81. 

.1.91. 

65.077 

91.162 

1.3171.2 

.157 

.227 

960  . 

i»i«0. 

.72261. 

11.1.56 

.1.61 

55.691 

93. '.51. 

1.3226'. 

.  157 

.  227 

972. 

1.50. 

.71,035 

11.5.31 

.1.69 

68.302 

95,720 

1,32773 

.  157 

,226 

984. 

1.60. 

.75800 

11.9.01 

.1.57 

69.910 

97,982 

1.33271 

.157 

.226 

995. 

<.70. 

.77560 

152 .69 

.1.1.5 

71.516 

100.21.0 

1.33756 

.157 

.225 

1007  . 

1.80. 

.79316 

156. 36 

.1.36 

73.121 

102.1.96 

1.3'.231 

.157 

.225 

1319. 

1.90. 

.81058 

160.01 

,  1.26 

71.. 725 

101..  71.8 

1.31.695 

,157 

.225 

1  330  . 

500. 

.62617 

153 .65 

.1.17 

76,327 

1C6.996 

I. 35150 

.  153 

.225 

134G  . 

510. 

.6h562 

167.27 

.1.08 

77.929 

109.21.6 

1. 35596 

.153 

.225 

1051. 

520. 

.  86301. 

170.68 

.399 

79.530 

111.1.93 

1,35031 

.153 

.225 

1  052. 

530. 

.  6801.2 

171.. 1.8 

.  391 

81.132 

113,738 

1.361.59 

.  153 

.225 

1072. 

51.3. 

.69779 

176.07 

.383 

82.731. 

115,983 

1.35879 

.153 

.221. 

1  3  6  3. 
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TABLE    VIb.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


25a.    PSI4  ISOeftP 


TEMPERATURE        UCLUME  ISOTHERM  ISOCHORE        INTERNAL        ENTHALPY        ENTROPY  Cy  Cp  VELOCITY 

OERIVATIUE      DERIVATIVE       ENERGY  OF  SOUND 

DEG.   R  FT^/LB         Ft3-PSIA/LB       PSIA/R  BTU/LB  BTU/LB       BTU/LB-R       BTU/LB-R     BTU/LB-R  FT/S 


98.202 

. 01225 

2035,52 

320.13 

-93.175 

-92,608 

.50153 

,260 

,  399 

3795, 

105. 

.aiZ'tl 

1927  ,1,1 

299. 5C 

-80.1.80 

-79,906 

.52621. 

.258 

.397 

3708. 

110. 

.01263 

181.8.71, 

285.96 

-78.1.99 

-77,919 

.51.573 

,256 

.397 

351,7, 

115. 

.01255 

1770.70 

273.  1.8 

-76.618 

-75,932 

.561.39 

,253 

.  397 

3597. 

120. 

.0127^ 

1693.27 

261. 96 

-7^.537 

-73,91.5 

,58131 

,251 

.397 

3528. 

125. 

.01291 

1516.1.8 

250.89 

-72.555 

-71.957 

,59753 

,21.7 

.396 

31,69, 

130  . 

.0130". 

151.0  .  36 

21.0  . 1.9 

-70.572 

-69.969 

,51313 

.21.1, 

.  398 

31,09. 

135. 

.01317 

li,ti..98 

230.55 

-58.588 

-57.976 

,62615 

,21,1 

.398 

3350, 

I'.O. 

.01331 

1390  ,1,3 

221.00 

-66,502 

-55.985 

,61.265 

,  237 

.399 

3289. 

11.5. 

.0131.5 

1316.78 

211,77 

-61., 612 

-53.990 

,65655 

,231. 

.399 

3227. 

15  0. 

*  CI  360 

121*1. .  15 

2  G  2 ,  8 1 

-62,620 

-61.990 

,57021 

■  2  3  0 

155. 

.01375 

1172.61, 

191.,  09 

-60,522 

-59.985 

.68335 

,227 

.1,01 

3100. 

160. 

.01391 

1102.36 

195.59 

-58,619 

-57.975 

,59512 

,223 

.  1.03 

3031.. 

165. 

.  oiiiua 

1033  .1.2 

177.21. 

-56,610 

-55.958 

.  70  653 

,220 

.  1.01. 

2955. 

17J. 

.011.25 

965.91. 

169.05 

-51.. 592 

-53,932 

.72063 

,217 

.1.06 

2995. 

17  5. 

.  0 1 1.1*1. 

900.03 

151.0  0 

-52.561. 

-51,896 

.7321.3 

,  211. 

.1.08 

2822, 

160. 

.011.63 

935. 50 

153.09 

-50.525 

-1.9,81.6 

.71.397 

,  211 

.1.11 

271,6. 

185. 

.011.83 

773 . 36 

11.5  .  28 

-1.9.1.72 

-1.7.796 

.75527 

,209 

.1.11. 

2557. 

190. 

.0150". 

712.80 

137 .59 

-1.5.1.02 

-1.5.  705 

.76637 

,205 

.1.19 

2585. 

195. 

.01527 

651*. 21 

130.03 

-1.1.. 312 

-1.3.606 

.77726 

,  205 

.1.22 

2500. 

2  0  0  . 

. 01550 

597.65 

12  2.61 

- 1.2 . 1 99 

- 1, 1 . 1.8 1 

•  7  9  8  0 1. 

,  2  Q  1* 

,  1. 2  6 

2 1, 1 1 , 

205. 

.01576 

51.3.15 

115.31. 

-1.0.058 

-39.326 

.79856 

,203 

,1.31. 

2319, 

210. 

.01603 

1.90.72 

108.26 

-37.883 

-37.  11.0 

.60922 

,  203 

,1.1.1 

2225. 

215. 

.01633 

1.1.0.29 

101.38 

-35.557 

-31., 911 

.81971 

,203 

,1.51 

2129. 

220. 

. 01665 

391.71 

91.. 75 

-33.1.01 

-32,63C 

.83020 

,203 

.1.62 

2033. 

225. 

.01700 

31.1.. 77 

88.1.7 

-31.07U 

-30,287 

.81.073 

,202 

.1.75 

1939. 

230  . 

.01739 

299.10 

92.57 

-28.570 

-27.855 

.65137 

.199 

.1.93 

1851. 

233.-.r<. 

. 01770 

271 .61 

79.61. 

-25.91.2 

-26.123 

. 85889 

,200 

.516 

1801.. 

233.  1.71. 

.23737 

1.1  .27 

1.78 

29.013 

1.0.002 

1.  11.212 

.188 

.  371, 

517. 

235. 

.  21.103 

1*2.58 

1.7^ 

29.1.08 

1.0.555 

1.11.1.53 

,185 

.366 

622. 

21.0. 

.  2521.9 

1.6  .  59 

1.63 

30.61.6 

1.2.331. 

1.15198 

,182 

.  31.3 

537. 

21.5. 

.26332 

50.29 

1.53 

31.815 

1.1.. 005 

1,15886 

,179 

.326 

551. 

250  . 

.27357 

5  3.73 

1.1.5 

32.931 

1.5.500 

1.16531 

,176 

.313 

665. 

255. 

.28362 

66.99 

1.39 

31.. 007 

1.7.137 

1.1711,0 

,171. 

.302 

677. 

260  . 

.29326 

60.09 

1.33 

35.01.9 

1.8.525 

1.17718 

,172 

.293 

589. 

265. 

. 30263 

63.06 

1.27 

35.051. 

50.071. 

1. 18270 

,171 

.295 

700. 

270  . 

. 31177 

65.92 

1.23 

37.056 

51.1.89 

1.18799 

,  169 

.230 

711. 

275. 

. 32073 

68.69 

1.19 

38.0  29 

52.677 

1.19308 

,  156 

.275 

722. 

280. 

.32952 

71.37 

1.15 

38.985 

51.. 21.0 

1.19799 

.167 

.270 

732. 

285. 

.33816 

73.99 

1.11 

39.927 

55.582 

1.  20271, 

.  166 

,255 

71,2. 

290. 

.  31.&67 

75,51, 

1.09 

1.0,857 

56.905 

1,20735 

.155 

,263 

751. 

295. 

.35507 

79.01, 

1.05 

1.1.775 

58.212 

1.21181 

.155 

.260 

761. 

3G0. 

,36336 

81.1.8 

1.02 

1.2.683 

59.505 

1.21615 

.  161. 

.257 

770. 

310. 

.37968 

86.25 

.  967 

I.1..I.75 

52.052 

1.22.,51 

,163 

.  252 

787. 

320. 

.39570 

90.97 

.921 

1.5.239 

61.. 557 

1.  2321.6 

,  162 

.21.9 

801.. 

330. 

.1,111.6 

95.  35 

.991 

1.7.979 

57.027 

1.21.005 

,161 

.21,5 

820. 

3itO. 

.1.2700 

99.75 

.81.5 

1.9.700 

59. 1.67 

1.2^735 

,  161 

.21.3 

836. 

350. 

.1.1.235 

IC1..05 

.812 

51.1.01. 

71.882 

1.251.35 

.  160 

.21.0 

851. 

360. 

.1.5751. 

108.27 

,782 

53.095 

71.. 275 

1.25109 

,150 

.239 

866. 

370. 

.1.7259 

112.1.3 

,751. 

51.. 773 

76.551 

1,26760 

.159 

.237 

380. 

390. 

.1.9751 

115.52 

.729 

Sb.kki 

79.010 

1,27389 

,159 

.235 

891). 

390. 

.50233 

120 .55 

.  705 

58.100 

81.355 

1,27998 

,159 

.231. 

907. 

•tOO, 

.51701. 

121.. 55 

.581. 

59.752 

6  3.58  7 

1,28569 

.158 

.233 

921. 

ItlO. 

.53167 

129.50 

.563 

61.395 

85.009 

1,29152 

.  159 

.232 

93ii. 

<t20. 

.51.622 

132.1,2 

.  51,1. 

63.031. 

68.321 

1,29719 

,158 

.231 

91.6, 

'•30. 

.55070 

136.29 

,626 

51.. 667 

90,621. 

1,30251 

.158 

.230 

959. 

'•'•0. 

.57512 

11.0.11. 

.609 

56.295 

92.920 

1, 30789 

,  158 

.229 

971. 

itSO. 

,5991.7 

11.3.96 

.  591. 

57.920 

95.209 

1,31303 

,158 

,229 

983. 

<>60. 

,60377 

11.7.75 

.579 

69.51.1 

97.1.92 

1,  31805 

.158 

,228 

995. 

<t7a. 

,61803 

151.51 

,565 

71.150 

99,770 

1,32295 

.168 

.228 

1007. 

1.80. 

.63221. 

155.26 

,551 

72.775 

102,01,1. 

1,32771. 

.  158 

.227 

1018. 

1)90, 

.61,51,1 

158.99 

.538 

7i«,389 

101., 313 

1.3321.2 

.159 

.227 

1029. 

500. 

.65051. 

162.69 

,526 

76,001 

106,580 

1,33700 

.158 

.226 

101.0. 

510. 

,571,51. 

166.38 

.515 

77,612 

108,81.3 

1,31.11.8 

.158 

,226 

1051. 

520. 

,68870 

170,06 

,501. 

79,222 

111.105 

1.31.567 

,158 

.226 

1062. 

530. 

,70271, 

173,72 

.1.93 

80.832 

113.361. 

1,35017 

.158 

.225 

1073. 

S<>0. 

,71575 

177,37 

.  1.83 

82,1.1.1 

115.621 

1.351.39 

,158 

,226 

1083. 

•      THO-PHASE  BOUNDARY 
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TABLE  VIb.  THERHOOYNAMIC  PROPERTIES  OF  OXYGEN 


300.   PSIA  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM         ISOCHORE  INTERNAL 

DERIVATIVE     DERIVATIVE  ENERGY 
DEG.   R  Ft3/LB         Ft3-PSIA/LB       PSIA/R  BTU/LB 


•  98.271* 

.01225 

2038^'.5 

320.111 

-83.iea 

100. 

.01229 

2010.89 

31<t.62 

'-82.<iB<t 

105. 

.012<<1 

1931.63 

299.75 

-80.503 

no. 

.01253 

1853 .07 

23&.21 

-76.523 

115. 

.01265 

1775. 15 

273^73 

-76.5iti. 

IZO. 

.01277 

1697.81. 

262. 10 

-711.561. 

125. 

. 01290 

1621. 17 

2Sl^li. 

-72.5911 

130. 

.01303 

151.5.19 

21.0.75 

-70.6011 

135. 

.01316 

11.69.93 

230. 62 

-58.622 

i<ia. 

.01330 

1395.50 

221.27 

-66.538 

11)5. 

.OlSitS 

1321.99 

212.05 

-611.651 

150. 

.01359 

121.9.50 

203.11 

-62.661 

155. 

•01375 

1176.13 

191.. iiO 

-60.657 

160. 

.01390 

1107 • 99 

165.90 

-56.657 

165. 

.01<.07 

1039.21 

177.57 

-56.651 

170. 

.01<i2't 

971. 66 

169.1.0 

-5lt.5li7 

175. 

.01<<i>2 

906.13 

161.37 

-52.6211 

180. 

.01i*bi 

81.2.07 

153.1.7 

-50.590 

185. 

.011)81 

779.79 

lli5.69 

-1.6.51.2 

190. 

.01502 

719.1.1 

136.03 

-1.6. 1.76 

195. 

.01525 

661.00 

130.51 

-lili.395 

ZOO. 

•  0151.8 

601..63 

123.11 

-1.2.289 

205. 

.015711 

550.32 

115.68 

-1.0.156 

210. 

•  01601 

1.96  .  08 

108.83 

-37. 991 

215. 

.01630 

1.1.7.83 

101.99 

-35.766 

229. 

.01661 

39>.  1.6 

95.1.2 

-33.535 

225. 

.01696 

352.72 

89.  17 

-31.225 

230. 

.01731. 

307.25 

83.  31 

-28.81.3 

235. 

.01778 

2611.97 

77.93 

-26. 359 

2<>a. 

.01829 

218.33 

71.07 

-23.729 

♦  2"t0.205 

.01832 

216.51 

71.01. 

-23.618 

•  2<t0.206 

.  191.53 

37,56 

2.23 

28.731 

2<»5. 

•  201.86 

1.2.05 

2.07 

30.068 

250. 

.  211.81. 

li6  .26 

1.91. 

31.357 

255. 

.221.23 

50.13 

1.82 

32.559 

260. 

.23317 

63  .  71. 

1.73 

33.723 

265. 

.21.175 

57  .  15 

1.65 

3^.830 

270. 

.25003 

60  •  38 

1.58 

35.901 

275. 

.25808 

63.1.7 

1.51 

36.9ii2 

280. 

.26592 

66.1.5 

1.1.6 

37,956 

295. 

.27359 

69  .  32 

1 . 1.1 

33.952 

290. 

.28110 

72.11 

1.36 

39, 928 

29S. 

.2661.8 

71.. 82 

1.32 

1.0,839 

300. 

.29571. 

77^l.6 

l^28 

I1I.831. 

310. 

.30997 

82.57 

1.21 

1.3.692 

320. 

•32385 

87.1.9 

1.15 

1.5,511 

330. 

•  3371.5 

92.25 

1.09 

17.300 

3i«0. 

.35081 

96.63 

1.01. 

1.9.062 

350. 

•36397 

iCl.39 

1 .  C  C 

50.803 

360. 

.37697 

105.80 

.962 

52,526 

370. 

. 38981 

110.13 

.926 

51.. 231. 

380. 

.1.0252 

lit. 2% 

.893 

55.928 

390. 

•  1.1512 

118.56 

.  363 

57.611 

itOO. 

.1.2762 

122.69 

.635 

59.281. 

ItlO. 

.1.1.002 

126.76 

.809 

60. 91.8 

i>20. 

•  1.5235 

130.79 

.785 

62  .601. 

<t30. 

.1.61.60 

131.. 77 

.763 

51..  251. 

<>'«0. 

.1.7676 

138.72 

.71.2 

55.897 

kin. 

.1.8891 

11.2.63 

.722 

67,536 

■•63. 

.50096 

11.6.51 

.703 

69.170 

<.70. 

.51300 

150.36 

.666 

70,801 

■•80. 

.521.93 

151..  13 

.669 

72.1.29 

It9'3. 

.53691 

157.98 

.653 

71.052 

SCO. 

•  51.881 

161.76 

.636 

75.671. 

510. 

.56067 

165.52 

.621. 

77,291. 

520. 

.57250 

169.26 

.  61C 

78.913 

53D. 

.  581.3: 

172.98 

.597 

80,531 

•59607 

176.69 

.585 

82,11.7 

ENTHALPY       ENTROPY  Cy  Cp  VELOCITY 

OF  SOUND 


BTU/LB 

8TU/L8-R 

BTU/LB-R 

BTU/LB-R 

FT/S 

-82.<i68 

.50170 

.260 

•  398 

3797. 

-81.802 

.50863 

.260 

.398 

3775. 

-79.811. 

.52802 

.258 

.397 

3711. 

-77.826 

.51550 

.255 

.397 

3550. 

-75. BUI 

.561*15 

.253 

.397 

3  590. 

-73.855 

.58107 

.251 

.397 

3531. 

-71.858 

.59729 

.218 

,397 

3it72. 

-59.880 

.51289 

•  211 

•  398 

3itl3. 

-67.890 

.52790 

•  211 

.398 

3351. 

-65.699 

.61239 

.238 

•  399 

3293. 

-63.9011 

.65639 

.231 

•  399 

3232. 

-51.905 

.55993 

.231 

•  100 

3159. 

-59.903 

.66307 

.227 

.101 

3105. 

-57.895 

,69582 

.221 

.102 

3039. 

-55.879 

. 70922 

.  220 

.101 

2971. 

-53.856 

.72030 

.217 

.106 

2901. 

-51.82  3 

.7  320  9 

•  211 

.10  6 

2826. 

-1.9.776 

.71351 

.211 

.110 

2753. 

-1.7.719 

.751.39 

•  209 

.113 

2575. 

-1.5.51.3 

.75597 

.207 

,117 

2593. 

-1.3.51.6 

.77665 

.205 

.121 

2509. 

-1.1.1.29 

.78759 

.201 

.126 

2121. 

-39.282 

.79819 

.203 

.133 

2330. 

-37.102 

.80670 

.203 

.110 

2237. 

-31. 681 

.81915 

.203 

.119 

2112. 

-32.612 

,62958 

.203 

.159 

2017. 

-30.283 

,610  05 

.202 

.  172 

1951. 

-27.880 

.65050 

.199 

.189 

1859. 

-25.371 

.86110 

.  199 

.511 

1782. 

-22.713 

.87259 

.197 

.511 

1568. 

-22.600 

.87306 

.197 

.511 

1657. 

39.536 

1,13177 

.193 

,117 

613. 

11.113 

1,13961 

.188 

.382 

629. 

13.292 

1,11709 

.  181 

.357 

515. 

15.025 

1,15396 

.180 

,  338 

560. 

15.675 

1, 16037 

.177 

.323 

673, 

18 . 260 

1 , 15510 

.175 

.311 

686. 

19,791 

1,17213 

.173 

.302 

698, 

51.279 

1.17759 

.171 

.291 

710. 

52.730 

1.18262 

•  170 

.287 

721. 

51.. 150 

1,18785 

.  169 

.281 

732. 

55.511 

1,19259 

.  168 

.276 

712. 

56.911 

1,19738 

.  167 

.272 

752. 

59.261 

1,20191 

.  166 

.263 

762. 

60.911 

1,21050 

.161 

.252 

780  . 

63.502 

1.21832 

.  163 

,257 

798, 

65,016 

1,22565 

.152 

.252 

815. 

68,550 

1,23113 

.162 

.219 

831. 

71.023 

1,21129 

.  161 

.216 

817. 

73,167 

1,21818 

.  160 

.213 

362  . 

75.888 

1.25161 

.  150 

.  211 

877, 

78.289 

1.26122 

.  160 

.239 

891, 

9C.672 

1.26710 

.159 

.237 

905. 

83.039 

1.27310 

.159 

.235 

919. 

85.392 

1.27921 

.159 

.235 

932. 

87.733 

1.28185 

.158 

.231 

915. 

90.063 

1,29033 

,  158 

.233 

953. 

52.381 

1 ,29567 

,158 

.232 

973  . 

91,696 

1,30086 

,156 

.231 

982. 

97,001 

1,30593 

.  158 

.230 

991. 

99,299 

1,31087 

.153 

.230 

1006, 

101, 591 

1,31570 

.  168 

.  229 

1018. 

103,879 

1, 32011 

.158 

.229 

1029. 

106.162 

1. 32503 

.158 

.228 

1010. 

108.111 

1, 32951 

.159 

.  223 

1051. 

lie. 717 

1, 33396 

,158 

.  227 

1052. 

112. 9SC, 

1,33829 

,159 

.227 

1073. 

115,261 

1. 31253 

•  153 

.227 

IO81. 

♦      TWO-PHaSE  BOUNOflRY 
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TSBLE    VIb.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


350.    PSIA  ISOBAR 


MPERATU^E 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENT  ROPY 

Cv 

Cp 

VELOCITY 

QERIVATIi/E 

DERIVATIVE 

ENERGY 

OF  SOUND 

OEG.  R 

FT-*  /L8 

Ft3-PSIA/L8 

PSIfl/P 

STU/LB 

BTU/LB 

BTU/LB-R 

BTU/L9-R 

STU/LB-R 

FT/S 

99.  J't'i 

.  01221* 

201*1 .  37 

320.16 

-83.161 

-82.356 

.50177 

.2bl 

.398 

3799. 

100. 

.01228 

2011**99 

311* .  87 

-82.506 

-81.71C 

.  5091.1 

.250 

.396 

3777. 

105. 

.  0121.0 

1935  .  81* 

299.99 

-80.525 

-79.723 

.52780 

.25  8 

.  397 

3711*. 

110. 

.01252 

1857  .1*0 

266  .1.6 

-78.51*8 

-77.736 

.  51*52  3 

.256 

.397 

3653. 

115. 

.0126". 

1779.59 

273.96 

-76.570 

-75.750 

.55391. 

.251* 

.  397 

3591*. 

130  . 

.01277 

1702.1*1 

262.35 

-71*  .592 

-73. 765 

.63091* 

.251 

.397 

3535. 

125. 

.01289 

1625 . 65 

25  1 . 1.  0 

-72.611* 

-71.778 

.59706 

.  21*8 

.  397 

31*76. 

130. 

.01302 

151*9.98 

21*1 .  01 

-70.635 

-69. 791 

.61251* 

.21.1* 

.  398 

31*17. 

135. 

.  01 316 

ll«7lt .  86 

231. 08 

-59.655 

-57.802 

.52765 

.  21.1 

.398 

3353. 

mo. 

.01330 

11*00  .56 

221 .  51. 

-66.571. 

-65.912 

.61*213 

.  233 

.398 

3297. 

l'»5. 

.  013'tii 

1327 . 19 

212. 33 

-51., 689 

-63.819 

.65512 

.231. 

.399 

3235. 

15  0. 

.01359 

1251*.  63 

2  :  ■  3  . '» 0 

-62,702 

-61.822 

.55965 

.231 

.  1*0  0 

3171*. 

155. 

.0137^ 

1183. 60 

I'J-*,  7  0 

-60.711 

-59.821 

.59278 

.227 

.1*01 

3110. 

160. 

.01390 

1113.61 

lc6, 21 

-58.715 

-57.911. 

.69552 

.221. 

.1.02 

301*1*. 

165. 

. 011.06 

101*1*. 97 

177,90 

-56.712 

-55.801 

.70791 

.220 

.1.03 

2977. 

17  0. 

.  01  'tis 

977 . 80 

169,75 

-51*  .7  02 

-63.78  0 

■  71997 

.217 

.1*05 

2907. 

175. 

.  Ol'.'.l 

912. 21 

151,71* 

-52.683 

-51.7^9 

.73175 

.211* 

.  1.0  7 

2835. 

180. 

.oii-eo 

61.6.31 

153,86 

-50,553 

-1.9.  70  7 

.71.325 

.211 

.1.10 

2760  . 

185. 

.011.80 

766.20 

11*5,  10 

-1*8,611 

-1.7.552 

.751*52 

.  209 

.1,13 

2582. 

190. 

.01501 

725.99 

139,1.7 

-1*5.553 

-1.5.580 

.75557 

.207 

.  1.15 

2502. 

195. 

.01523 

667. 76 

130.97 

-1*1*. 1*76 

-1*3.1*99 

.7761*3 

.  205 

.  1*20 

2518. 

200  . 

.015'.6 

611 . 56 

123,51 

-1.2.378 

-1.1.  375 

.78711. 

.201* 

.  1*25 

2430. 

205. 

.01571 

557  .1*1. 

116,1.1 

-1*0.253 

-39.235 

.79771 

.203 

.1*31 

231.0. 

210. 

.01598 

505.38 

109,  1*0 

-38.097 

-37.052 

.80318 

.203 

.1*38 

221*8. 

215. 

.01627 

1.55.32 

102,60 

-35.901* 

-31*. 850 

. 91859 

.203 

.  1.1.7 

2151*. 

220  . 

.01658 

l*C7  .  11* 

96,  0  7 

-33.656 

-32.691 

.8  2  899 

.20  3 

.1.57 

2361. 

225. 

.01692 

360 .59 

89,86 

-31.373 

-30.276 

.83938 

.  202 

.1.69 

1970  . 

230. 

. 01730 

315, 31 

81*, 01* 

-29.012 

-27.991 

.81.985 

.  199 

.1*81* 

1886. 

235. 

.01772 

273.51* 

76.1*9 

-26.555 

-25.1*06 

.86055 

.  199 

.507 

1797. 

2'.0. 

. 01822 

226. 82 

72.08 

-23.953 

-22.782 

.87150 

.  197 

.531* 

1590  . 

21.5. 

.01880 

180.77 

61**93 

-21.227 

-2C .009 

.68301. 

.  196 

.570 

1559. 

2'»6.17i, 

.01896 

170.08 

63.  15 

-20.555 

-19. 326 

.89391 

.197 

.561 

1525. 

2't6.17i. 

.16317 

33.72 

2.71* 

28.289 

39.  861. 

1. 12222 

.198 

.1.69 

508. 

250. 

.17103 

37.81 

2.55 

29.1*87 

1*0  .  571* 

1.12911 

.193 

.1.28 

623. 

255. 

.18053 

1.2.58 

2.37 

30.913 

1.2.511. 

1.13719 

.189 

.390 

51.0. 

26  0. 

•  1 8  92  8 

1*  6  .  8  8 

2.21 

32.229 

•  1 9 1* 

.361. 

656 , 

265. 

.19751 

50.81* 

2.09 

33.1*55 

1.6.265 

1.  15121* 

.  190 

.  31.1* 

671, 

270  . 

.2053". 

51*. 51* 

1.98 

31**51*0 

1.7.91*8 

1.15753 

.177 

.  329 

685  , 

275. 

.21285 

58.02 

1.89 

35.766 

1.9.563 

1.1631*6 

.  175 

.  317 

697. 

280  . 

.22010 

61.33 

1.81 

36.857 

51.122 

1.15908 

.173 

.  307 

710, 

285. 

.22711. 

61*. 51 

1.71. 

37.915 

52.636 

1.  171*1.1* 

.172 

.299 

721, 

290. 

.231*00 

67.56 

1.57 

36,91*7 

51.. 112 

1.17957 

.170 

.  292 

732. 

295. 

.21.069 

70.51 

1.61 

39.956 

55.556 

1.181*51 

.169 

.285 

71*3. 

300. 

.21.725 

73.36 

1.56 

1*0  .91*6 

55.971 

1.18926 

.  159 

.281 

753. 

310. 

.26003 

78.  85 

1.1*7 

1*2.879 

59,732 

1.19832 

.  166 

.272 

773. 

320. 

.2721.2 

81*. 09 

1.39 

1*1*. 750 

52,1*16 

1.20631. 

.  165 

.265 

792. 

330. 

.2e'»5i 

69.13 

1.  32 

1*6.601 

65,01*0 

1.211*92 

.  151. 

.260 

810. 

SitO. 

.29631* 

91*. 00 

1.25 

1*8.1*09 

67,615 

1.2226C 

.163 

.255 

827. 

350  . 

.30  796 

98.73 

1.20 

50.189 

70,11*8 

1 .22995 

.162 

.252 

81*3. 

360  . 

.31939 

103.33 

1.15 

51.91*7 

72.61*7 

1.23599 

.  151 

.21.3 

353. 

370. 

.33067 

107.81* 

1.11 

53.695 

75.116 

1.21*375 

.  161 

.21*5 

871*. 

380. 

.311181 

112.25 

1.06 

55.1*07 

77.560 

1.25027 

.160 

.21.3 

388. 

390. 

.35283 

116.58 

1.03 

57.115 

79.982 

1.25655 

.150 

.21*1 

903. 

itOO. 

.36375 

120.81* 

.992 

58.810 

82,385 

1,25261* 

.160 

.239 

917. 

■•10. 

.  371.57 

125.01* 

.951 

60.1*95 

81*. 771 

1.26853 

.159 

.238 

930. 

<t20. 

.38530 

129.19 

.931 

62.17  ; 

87.11.2 

1.271*25 

.159 

.235 

91*3. 

.39597 

133.28 

.903 

63.937 

89.1*99 

1.27980 

.159 

.235 

956. 

't'ta. 

.1*0656 

137.32 

.878 

55.1*96 

91.81*6 

1.28519 

.  159 

.231. 

969. 

1.50. 

.m709 

11*1.33 

,853 

57.150 

91*. 182 

1.  2901*1* 

.159 

.233 

982. 

<<6a. 

.1.2757 

Its. 30 

,631 

68.797 

95.508 

1 .29555 

.159 

.232 

991*. 

'.70. 

.1*3800 

l'.9.23 

.809 

70. 1*1*0 

98.827 

1  .  30  051* 

.159 

.231 

1006. 

1.80. 

.1*  1*838 

153.13 

.789 

72.079 

101.139 

1.3051*1 

.169 

.231 

1019. 

<i9a. 

.'.5872 

157.01 

.770 

73.711. 

103. 1*1*  I* 

1. 31016 

.158 

.230 

1029. 

500. 

.1*6902 

160.86 

.762 

75.  31*6 

105.71*1* 

1.311*81 

.153 

.230 

101*0. 

510. 

.1*7929 

161*. 68 

.735 

75.976 

108.039 

1. 31935 

.158 

.229 

1052. 

S2Q. 

.1*8952 

168.1*8 

.718 

78.603 

110.329 

1.32380 

.158 

.229 

1063. 

530. 

.1*9973 

172.26 

.703 

80.229 

112.616 

1.32815 

.158 

.229 

1071*. 

.50990 

176,03 

.688 

81.853 

111**900 

1,3321*2 

.158 

.229 

1091*. 
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TABLE  VIb.  THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


■lOO.   PSIA  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM  ISOCHORE        INTERNAL        ENTHALPY        ENTROPY  Co  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE       ENERGY  OF  SOUND 

OEG.   R  FT^/LB         FT3-PSIA/LB       PSIA/R  BTU/LB  BTU/LB       BTU/L8-R       8TU/LB-R     BTU/LB-R  FT/S 


.0122<i 

201.1..29 

320.17 

-83.151. 

-82.21.8 

.50181. 

.261 

.  393 

3801. 

100. 

.01228 

2019. OS 

315.11 

-82.527 

-81.618 

0  50  819 

.260 

•  3  9  8 

3780 

105. 

.ai2<.o 

191(0.05 

300.21. 

-80.51.9 

-79.631 

.52758 

.253 

.397 

3717. 

110. 

.01252 

1861.72 

286. 70 

-78.572 

-77.61.6 

.51.506 

.255 

.397 

3556. 

115. 

.0126'! 

178i>.03 

271.. 23 

-76.596 

-75.660 

.56371 

.251. 

.397 

3597. 

120. 

.01276 

1706.96 

262.60 

-71.. 620 

-73.671. 

.58061 

.  251 

.397 

3539. 

125. 

.01289 

1630.53 

251.65 

-72.61.3 

-71.589 

.59582 

.21.8 

.397 

31.30. 

130. 

.01302 

1551.. 78 

21.1.27 

-70.567 

-69.702 

.612'.0 

.21.5 

.397 

31.21. 

135. 

.01315 

11.79.78 

231.35 

-58.589 

-57.716 

.6271.0 

.21.1 

.398 

3352. 

i<»a. 

.01329 

11.05.61 

221.81 

-66.709 

-65.725 

.51.137 

.238 

.  398 

3302. 

l^S. 

.  ai3i*3 

1332.37 

212.61 

-61.. 728 

-53.733 

.65585 

.231. 

.399 

321.1. 

ISO. 

.01358 

1260.15 

203.69 

-62.71.3 

-51.737 

.55938 

.  231 

.  399 

3179. 

155. 

.01373 

1189.06 

195.00 

-60.755 

-59.738 

.6821.9 

.227 

.1.00 

3115. 

160. 

.01389 

1119.21 

186.53 

-58.752 

-57.733 

.59522 

.22'. 

.  1.0  1 

3  0  5  0. 

165. 

.01<«05 

1050.72 

178.23 

-56.763 

-55.722 

.70760 

.220 

.1.03 

2982. 

170. 

.011.22 

983.69 

170.09 

-51.. 757 

-53.703 

.71955 

.217 

.1.05 

2913. 

175. 

.011. 1.0 

918.26 

162.10 

-52.71.2 

-51.675 

.7311.1 

.211. 

.1.07 

281.1. 

180. 

.  01't59 

851.. 52 

151.. 21. 

-50.717 

-1.9.636 

.71.299 

.211 

.1.09 

2767. 

185. 

.01'.79 

792.58 

11.6.  51 

-1.8.679 

-1.7. 581. 

.751.11. 

.209 

.1.12 

2590. 

190 . 

.011.99 

732.51. 

138.91 

-1.6.627 

-1.5.515 

.75517 

.207 

.1.15 

2610. 

195. 

. 01521 

671.. 1.8 

131.1.3 

-1.1.. 557 

-1.3.1.30 

.77501 

.205 

.1.19 

2525. 

200. 

.0151.5 

618.1.5 

121..  11 

-1.2.1.55 

-1.1.  321 

.78569 

.  201. 

.1.21. 

21.1.0. 

205. 

.01569 

561.. 51 

116.91. 

-1.0.31.9 

-39.187 

.79723 

.203 

.1.30 

2351. 

210. 

.01596 

512.63 

109. 96 

-38.203 

-37.021 

.80758 

.20  3 

.1.37 

2259. 

215. 

.01621. 

1.62.75 

103.20 

-36. 020 

-31.. 817 

.81305 

.203 

.  lil»5 

2167  . 

220. 

.01655 

1.11..  75 

96.70 

-33. 795 

-32.569 

.82838 

.203 

.1.51. 

2071.. 

225. 

.01638 

363.38 

90.53 

-31.517 

-30.267 

.83872 

.  20  2 

.1.55 

1985. 

230. 

.01725 

323.30 

81..  75 

-29.177 

-27.899 

.  31.912 

.199 

.1.80 

1902. 

235. 

.01757 

281.39 

79.02 

-26.7i.lt 

-25.1.35 

.85973 

.  199 

.500 

1810. 

ZhO, 

.01815 

235.23 

73.02 

-21.. 199 

-22.81.5 

.87051. 

.197 

.528 

1711. 

?<t5. 

.01371 

190.26 

66.05 

-21.502 

-20.117 

. 88189 

.195 

.560 

1585. 

250. 

.01939 

11. '..33 

59.09 

-13.611. 

-17.178 

. 39376 

.197 

.619 

11. '.9. 

•  251.555 

.01961. 

130.52 

56.78 

-17.657 

-16.203 

.89765 

.197 

.51.1 

11.02. 

•  251.555 

.13902 

29.7'. 

3.31 

27.691 

37.988 

1.11310 

.201. 

.535 

602. 

255. 

.l<.60lt 

33.95 

3.03 

23.911. 

39. 731 

1. 11998 

.  198 

.1.80 

618. 

260. 

.15517 

39.29 

2.82 

30  .1.91. 

1.1.987 

1  .  1287'. 

.191 

.1.27 

537  . 

265. 

.1631.5 

lt't.02 

2.62 

31.920 

1.1.. 027 

1.13651 

.187 

.  391 

551.. 

270  . 

.17115 

■«8.31 

2.1.6 

33.21.0 

1.5.917 

1.11.358 

.  183 

.355 

570. 

275. 

.1781.1 

52.28 

2.  32 

31.. 1.81. 

1.7.698 

1.15012 

.190 

.  31.7 

531.. 

28  0. 

. 18633 

56.00 

2.  21 

35.668 

1.9.395 

1.15623 

.  177 

.  332 

593. 

285, 

.19197 

59.52 

2.11 

36.305 

61.021. 

1. 15200 

.175 

.  320 

710  . 

290  . 

.1981.0 

62.88 

2.02 

37.901. 

52.599 

1.1671.8 

.173 

.310 

723. 

295. 

.20(.63 

66.09 

1.  91. 

38.972 

51.. 129 

1.17271 

.171 

.  302 

731.. 

30  0. 

.21070 

69.19 

1.87 

1.0.011. 

55.620 

1. 17772 

.170 

.295 

71.5. 

3ia. 

.2221.5 

75.09 

1.75 

1.2.033 

58.509 

1.18719 

.168 

.293 

766. 

320. 

.23377 

80.67 

1.61. 

1.3.981. 

51.299 

1.19605 

.165 

.  275 

785. 

330. 

.21.1.7'. 

86.00 

1.55 

1.5.382 

61.. 010 

1.201.1.0 

.165 

.  268 

30^. 

31*0. 

.2551.5 

91.  12 

1.1.8 

1.7.739 

66.660 

1.21231 

.161. 

.  262 

322. 

350. 

.26592 

96.07 

1.1.1 

1.9.562 

59.258 

1.21981. 

.163 

.259 

839. 

360  . 

.27619 

100.83 

1.35 

51.357 

71.811. 

1.22701. 

.  162 

.  25«. 

855. 

370. 

.28630 

105.57 

1.29 

53.128 

71.. 331. 

1.  23391. 

.  162 

.  250 

871. 

380. 

.29627 

110.11. 

1.21. 

51.. 879 

76.823 

1.21.058 

,  151 

.21.9 

986. 

390  . 

.30611 

111..62 

1.20 

56.612 

79.286 

1 .  2'.69e 

.150 

.21.5 

901. 

1.03. 

.31585 

119.02 

1.16 

53.331 

31.726 

1.25315 

.  150 

.21.3 

915. 

l<10. 

.325'.8 

123.35 

1.12 

60.  0  37 

81..  11.5 

1.25913 

.  160 

.  21.1 

929. 

1.20. 

.  33503 

127.61 

1.08 

61.732 

96.  51.7 

1.251.92 

.159 

.239 

91.2. 

'.30. 

.31. 1.50 

131.31 

1.05 

53.1.16 

83.933 

1.27053 

.159 

.238 

955. 

1.1.0  . 

.35  391 

135.95 

1.02 

65.092 

91.305 

1.27599 

.159 

.237 

968. 

".SO. 

.36325 

11.0.05 

.  936 

56.760 

93.66b 

1.23129 

.159 

.235 

981. 

hbO. 

.37253 

11.1..  11 

.961 

68.1.22 

96.015 

1.  2361.5 

.  159 

.231. 

993. 

".70. 

.38177 

11.8.13 

.936 

70.073 

93.355 

1.2911.9 

.  158 

.231. 

1006, 

'•80. 

. 39095 

152.11 

.912 

71.728 

100.536 

1.29639 

.153 

.233 

1017. 

'•90. 

.1.0010 

156. 06 

.  889 

73  ,  371. 

103.009 

1.30118 

.  153 

.232 

1029. 

50  0  . 

.  1.0920 

159.97 

.  868 

75.017 

105. 326 

1.30596 

.  158 

.231 

101.1. 

51D. 

.1.1327 

163. 36 

.  31.9 

76.556 

107.637 

1.310'.'. 

.  153 

.231 

1052, 

520  . 

.1.2731 

167.73 

.629 

78.292 

109.91.2 

1.311.92 

.  169 

.230 

1063. 

530. 

.1.3631 

171.57 

.810 

79.926 

112.21*3 

1. 31930 

.153 

.230 

107<. 

51.0. 

.1.1.529 

175.39 

.793 

31.558 

111.. 51.0 

1.32359 

.158 

.  230 

1085. 
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T4BLE   \/Ib.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


".SO.    PSIfl  ISOBUR 


NPERATURE 

VOLUME 

I  SOT  HERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cp 

VELOCITY 

FT3/LB 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF  SOUND 

DEG.  R 

ft3 -psia/lb 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU/LB-R 

BTU/L3-R 

FT/S 

98.1.87 

.01221. 

2S1.7.21 

320.18 

-33,147 

-82,128 

,50191 

.261 

.  398 

3803. 

100. 

.01228 

2023.17 

315. 36 

-82,549 

-61,526 

.50797 

.260 

.397 

3783  . 

105. 

.01239 

l9'vi..2S 

300.48 

-80,572 

-79,539 

.52735 

.259 

.  397 

3720  . 

110. 

.01251 

18  65. 0  3 

286.95 

-73,596 

-77,564 

. 54583 

.  256 

.397 

3559. 

115. 

. 01253 

17e  8  . 1.6 

2  74.48 

-75. 521 

-75,569 

.56  346 

.254 

.397 

350  0  . 

12  3. 

.01275 

1711.50 

262. 85 

-74.547 

-73.584 

.58038 

.  251 

.397 

3542. 

125. 

.01288 

1635.19 

251.91 

-72.573 

-71.599 

.59558 

.248 

.397 

3483. 

130. 

.  01  301 

1559.56 

241.52 

-73.698 

-69.513 

.51215 

.245 

.  397 

3425  . 

135. 

.01315 

11.81..  69 

231 . 51 

-68.722 

-67.627 

,52715 

.241 

.397 

3366, 

I'.O. 

.01328 

11.10.65 

222.09 

-65.745 

-55.638 

.64151 

,238 

.398 

3305. 

IfcS. 

.0131.2 

1337.53 

212.89 

-64.766 

-63.647 

.65558 

,234 

.  398 

3245. 

150. 

.01357 

1265.1.5 

203.98 

-52.764 

-61.653 

.65910 

,231 

.  399 

3133. 

155. 

.01372 

1191.. 1.9 

195.30 

-60.798 

-59.655 

.68220 

,227 

.400 

3120. 

163  . 

.01388 

1121..  79 

186. 84 

-58.809 

-57.662 

.59492 

,224 

.401 

3055, 

165. 

. 011.01. 

1056  .1.1. 

178.55 

-56.813 

-55.643 

.70729 

,221 

.402 

2988, 

170. 

.011.21 

989.57 

170.43 

-54.811 

-53.526 

.71933 

,217 

.  404 

2919. 

175. 

.  011.39 

921* .  29 

162.46 

-52.800 

-51.601 

.73107- 

,214 

.40  6 

2848  . 

180. 

.01458 

860.70 

154.52 

-50.780 

-49.555 

.74254 

,212 

.409 

2774. 

185. 

.011.77 

798.93 

145.91 

-•.8.747 

-47.516 

. 75377 

.209 

.411 

2697. 

190. 

.011.98 

739. 05 

139.34 

-45.700 

-45,452 

.75478 

,207 

.414 

2618, 

195. 

.01520 

531.15 

131. 39 

-44.635 

-43,370 

.77560 

,205 

.418 

2535. 

20  0  . 

.0151.3 

525.30 

124.59 

-42.552 

-41.267 

.78525 

,204 

.423 

2449, 

205. 

.01567 

571.53 

117.46 

-■.0.444 

-39.138 

.79677 

,204 

.429 

2351. 

210. 

.01593 

519.82 

110.51 

-38.305 

-36.979 

.80717 

,203 

.435 

2270  . 

215. 

.01621 

1.70  .  12 

103. 79 

-35.134 

-34.783 

.81751 

,203 

.  443 

2179. 

220  . 

.01551 

1.22.29 

97.  33 

-33.921 

-32.545 

.82780 

,203 

.45  2 

2087. 

225. 

. CI 6S« 

376.11 

91.19 

-31.659 

-30.256 

.83808 

,20  2 

.  463 

1999. 

230  . 

.01720 

331.20 

85.44 

-29. 338 

-27.904 

. 84841 

,  199 

.477 

1918. 

235. 

.01761 

289. 19 

79.54 

-25.928 

-25,460 

.85893 

,  199 

.  494 

1824. 

ZhO, 

.01808 

21.3.55 

73.92 

-24.407 

-22,901 

.86970 

,197 

.  523 

1731. 

.CI  852 

199.52 

67.12 

-21.765 

-20,214 

.88079 

,196 

.551 

1612. 

25  0. 

.01925 

151.. 86 

60  .  37 

-18.949 

-17,344 

.89238 

.195 

.601 

1481, 

255. 

. 02C  09 

111.71 

52.63 

-15.856 

-14,182 

.90490 

,193 

.  674 

1327. 

256. '.67 

.02033 

99  .  17 

51.22 

-14.670 

-13.172 

. 90  885 

,  199 

.721 

1289, 

256. ".67 

.11967 

25  .  61. 

3.97 

25 . 928 

36.900 

1.10  411 

.209 

.626 

595. 

260. 

.12693 

30.56 

3.64 

28.355 

38.942 

1.11202 

.202 

.  538 

614. 

265. 

.  135911 

36.1.7 

3.  30 

30.112 

41. 431 

1.12150 

.194 

.464 

535. 

270. 

.11.375 

1.1 .  59 

3.04 

31.652 

43.631 

1.12973 

.  199 

.  419 

653. 

275. 

.1510  3 

1.6.19 

2.84 

33.057 

45 . 542 

1.13711 

.185 

.387 

670  . 

280. 

.15783 

5  0  . 1.1 

2.67 

34. 357 

47.519 

1. 14387 

•  181 

.  364 

685. 

285. 

.  161.27 

51..  31. 

2.53 

35.505 

49.294 

1.15016 

,178 

.  347 

599. 

29  0  . 

.  1701.3 

58.  05 

2.41 

35.789 

5  0.991 

1.1550  5 

,175 

.  332 

712. 

295. 

.17  635 

61  .55 

2.31 

37.928 

52.623 

1.16164 

.174 

.  321 

725. 

30  3  . 

.18209 

51.. 93 

2.21 

39.031 

64.204 

1,15695 

.173 

.311 

737. 

310  . 

. 19309 

71.27 

2.05 

41.149 

57.239 

1. 17691 

.170 

.296 

759. 

320, 

.  20  362 

77.22 

1.92 

43.179 

50.146 

1,18614 

.  158 

.285 

780  . 

330  . 

.21376 

82.85 

1.81 

45.142 

62.954 

1.19478 

.166 

.277 

799. 

31.3. 

.22360 

88.25 

1.71 

47.052 

65.684 

1.20293 

.  155 

.  270 

818. 

350  . 

.23319 

93.1.3 

1.63 

48.921 

68.352 

1.21066 

.164 

.254 

835. 

350. 

.21.258 

98.1.5 

1.55 

50.755 

70.969 

1.21804 

.  163 

.259 

352. 

370  . 

.25179 

103. 32 

1.49 

52.561 

73.542 

1.22509 

,162 

.255 

868. 

380  . 

.26035 

108.05 

1.43 

54.342 

76. 079 

1.23185 

.152 

.252 

8S3. 

390. 

.  25978 

112.59 

1.37 

55.103 

78.584 

1,23835 

.161 

.249 

898. 

1.00. 

.27860 

117.23 

1.32 

57.847 

61.052 

1,24453 

.161 

.247 

913. 

1.10. 

.28732 

121.68 

1.28 

59.575 

83.515 

1,25059 

.160 

.244 

927. 

1.20  . 

.29591. 

126. 05 

1.24 

51.289 

85.950 

1,25555 

.160 

.  242 

941. 

".30, 

.301.1.9 

130 . 35 

1.20 

52.992 

88.355 

1.25224 

.150 

.241 

954. 

'.'.0. 

. 31297 

131..61 

1.16 

64.585 

90.764 

1.25776 

.159 

.239 

969. 

".SO. 

.32138 

136.81 

1.13 

56.369 

93.149 

1.27312 

.159 

.238 

980. 

'■.50. 

.32971. 

11.2.95 

1,10 

68.045 

95,521 

1.27833 

.159 

.237 

993. 

1.70. 

.33801. 

147.05 

1.07 

69.713 

97,882 

1.28341 

.159 

.235 

1005. 

itSO  . 

.31.530 

151.11 

1,04 

71.376 

100,233 

1.28836 

.159 

.235 

1017. 

1.90. 

.351.51 

155.13 

1.01 

73.033 

102,574 

1.29318 

.159 

.234 

1029. 

50  0  . 

.35259 

159.12 

,987 

74.686 

104,908 

1.29790 

.159 

.233 

1041. 

510. 

.37083 

163.07 

.963 

76.335 

107,235 

1,30251 

.159 

.232 

1052. 

520. 

.37893 

167.00 

.941 

77,980 

109,556 

1,30701 

.159 

.232 

1064. 

530. 

.38701 

170.90 

,920 

79,523 

111,871 

1,31142 

.159 

.231 

1075. 

51.0. 

.39505 

174.78 

,900 

81,253 

114.181 

1.31574 

.159 

.231 

1086. 
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TABLE  VIb.  THERHOOYNAHIC  PROPERTIES  OF  OXYGEN 


500.  PSIA  ISOBAR 


TEMPERATURE       VOlOME  ISOTHERM         ISOCHORE       INTERNAL       ENTHALPY       ENTROPY  Cu  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE       ENERGY  DF  SOUND 

DEG.  R  FT*/LB         FT^-PSIA/LB       PSIA/R  BTU/LB  BTU/LB       BTU/LB-R       BTU/LB-R     BTU/LB-R  FT/S 


94<5S8 

.0122<« 

2050.13 

320.20 

-83.11.0 

-82.007 

.50198 

.261 

.398 

3805. 

100. 

.01227 

2027.25 

315.60 

-82.570 

-81.1.31. 

.50776 

.260 

.397 

3786. 

IDS. 

.01239 

19<>8.i.i. 

300.73 

-80.595 

-79.1.1.8 

.52711. 

.259 

.397 

3723. 

110. 

.01251 

1870.31. 

287.19 

-78.621 

-77.1.62 

.51.551 

.256 

.397 

3663. 

115. 

.01263 

1792.88 

271.. 72 

-76.61.7 

-75.1.78 

.56325 

.251. 

.397 

3603. 

IZO. 

.01275 

1716.011 

263.10 

-71.. 671. 

-73.1.91. 

.58011. 

.251 

.397 

351.5. 

125. 

.01288 

1639.85 

252.16 

-72.702 

-71.509 

.59631. 

.21.8 

.397 

31.87. 

130. 

.01301 

1561.. 31. 

21.1.78 

-70.729 

-69.521. 

.61191 

.21.5 

.397 

31.28. 

135. 

.OISIJ* 

11.89.59 

231.87 

-68.755 

-67.538 

.62690 

.21.1 

.397 

3370. 

I<t0. 

.01328 

11.15.67 

222.36 

-66.780 

-55.551 

.61.136 

.238 

.398 

3310. 

145. 

.0131.2 

131.2.69 

213.17 

-61.. 801. 

-63.561 

.55532 

.235 

.398 

3250. 

150. 

.01356 

1270.73 

201..26 

-62.821. 

-61.569 

.66883 

.231 

.399 

3188. 

155. 

.01371 

1199.92 

195.60 

-60.81.2 

-59.572 

.68192 

.228 

.1.00 

3125. 

160. 

.01387 

1130.35 

197.15 

-58.855 

-57.571 

.591.63 

.221. 

.1.01 

3060. 

165. 

.01<>03 

1062.15 

178.88 

-56.863 

-55.561. 

.70698 

.221 

.1.0  2 

2991.. 

170. 

.01'.20 

995.1.2 

170.78 

-51.. 661. 

-53.51.9 

.71900 

.218 

.  1.01. 

2925. 

175. 

.OlitSS 

930.29 

162.82 

-52.858 

-51.527 

.73073 

.215 

.1.05 

2851.. 

180. 

.01<>56 

866.86 

155.00 

-50.81.2 

-1.9.1.93 

.71.219 

.212 

.1.08 

2781. 

185. 

.011.76 

805.21. 

11.7.  32 

-1.8.811. 

-1.7.1.1.6 

.  7531.0 

.209 

.1.10 

2701.. 

199. 

.011.96 

71.5.53 

139. 76 

-1.5.773 

-1.5.388 

.761.39 

.207 

.1.11. 

2625. 

195. 

.01518 

587. 80 

132.31. 

-I.1..715 

-1.3.  310 

.77518 

.206 

.1.18 

251.3. 

200. 

.0151.1 

532.11 

125, 07 

-1.2.638 

-1.1.211 

.78581 

.201. 

.1.22 

21.59. 

205. 

.01565 

578.50 

117.97 

-1.0.537 

-39.088 

.79630 

.201. 

.1.27 

2371. 

213. 

.01591 

525.96 

111.06 

-38.1.08 

-36.935 

.80668 

.203 

.1.31. 

2281. 

215. 

.01518 

1.77.1.3 

101.. 37 

-36.21.6 

-31.. 71.8 

.81597 

.203 

.1.1.1 

2191, 

220. 

.  0161.8 

1.29.77 

97.91. 

-31.. 01.5 

-32.519 

.82722 

.203 

.1.50 

2101. 

225. 

.01680 

363.76 

91.81. 

-31.798 

-30.21.2 

.8371.5  ' 

.202 

.1.61 

2011.. 

230. 

.01716 

339.03 

86.13 

-29.1.95 

-27.906 

.81.771 

.199 

.1.73 

1931.. 

235. 

.01756 

296.93 

80.07 

-27.107 

-25.1.81 

.85815 

.199 

.1.89 

1838. 

21.0. 

. 01801 

252.1.6 

71.. 76 

-21.. 518 

-22.951 

.85880 

.197 

.516 

1751. 

21.5. 

.01963 

2C8.53 

69.11. 

-22.017 

-20.301 

,87973 

.196 

.  51.3 

1636. 

250. 

.01915 

165.88 

61.51. 

-19.251. 

-17.1.91 

.89108 

.196 

.581. 

1513. 

255. 

.01992 

123.16 

51.. 39 

-16.272 

-11.. 1.28 

.90321 

.197 

.61.7 

1369. 

260. 

.02096 

61.51 

1.6.55 

-12.881 

-10.91.1 

.91575 

.202 

.  761. 

1195. 

•  260.993 

.02122 

72.59 

1.5.1.9 

-12.129 

-10.155 

,91973 

.203 

.821. 

1167, 

•  250.993 

.10362 

21.38 

1..72 

25.970 

35.551. 

1,091.96 

.215 

.757 

590  . 

255. 

.11207 

27.73 

1..  21 

27.851. 

39.21.0 

1,  10511. 

,205 

.599 

613. 

27  0. 

.12080 

31.. 15 

3.78 

29.783 

1.0.956 

1,11531. 

.197 

.502 

635. 

275. 

.  1281.1 

39.63 

3.1.7 

31.1.36 

1.3.326 

1.12399 

.191 

.  1.1.5 

551.. 

290. 

.13531 

1.1.. 50 

3.22 

32.923 

1.6.1.61 

1.13156 

.186 

,1.38 

672. 

285. 

.11.172 

1.8.  91. 

3.C2 

31.. 297 

1.7.1.18 

1.13862 

•  183 

,380 

587. 

290. 

.11.  775 

53.35 

2.85 

35.587 

1.9.267 

1,  11.505 

.180 

,360 

702. 

295. 

.15350 

65.92 

2.72 

36.811. 

51.025 

1,15106 

.177 

,  3^l. 

716. 

300. 

. 15901 

50.57 

2.59 

37.989 

52.711 

1, 16573 

.175 

,331 

728. 

310. 

.1691.9 

67.1.1 

2.39 

1.0.221. 

55.917 

1.15721. 

.172 

,311 

752. 

323. 

.1791.1 

73.75 

2.22 

1.2.  31.3 

58.955 

1.17599 

.  159 

,297 

771.. 

330. 

. 18892 

79.71 

2.08 

I.1..378 

61,859 

1.18585 

.  169 

.286 

791.. 

31.0. 

. 19909 

85.38 

1.95 

1.6.31.7 

61.. 587 

1,191.27 

.  166 

,278 

813. 

350. 

.20699 

90.83 

1.86 

1.8.265 

67.1.29 

1,20222 

.  166 

,271 

831. 

360. 

.21568 

95.03 

1.77 

50.11.1 

70,110 

1. 20977 

.161. 

,255 

81.9. 

370. 

.221.17 

101.09 

1.69 

51.981. 

72.71.0 

1.21698 

.163 

,261 

355. 

383. 

.23252 

1C6. 03 

1.62 

53.798 

75,  325 

1.22387 

.162 

,257 

881. 

393. 

.21.072 

lie .78 

1.56 

55.588 

77,876 

1  .  2301.9 

.162 

,253 

897. 

1.00. 

.21.881 

115.1.5 

1.50 

57.357 

80,393 

1.23697 

.  161 

,250 

911. 

1.10. 

.25679 

120.01. 

1 .1.1. 

59.108 

82,883 

1.21.302 

.161 

,21.8 

925. 

1.20. 

.261.69 

121.. 53 

1.1.C 

60.61.3 

86,  31.9 

1.21.896 

,  160 

,21.5 

91.0. 

1.30. 

.2721.9 

128 .95 

1.35 

62.565 

87,795 

1.251.71 

,160 

,21.1. 

951.. 

1.1.3. 

.28023 

133.30 

1.  31 

6'..275 

90.221 

1.26329 

,160 

,  21.2 

967. 

1.50. 

.28791 

137.59 

1.27 

55.975 

92,631 

1.26571 

,  159 

,  21.0 

980  . 

1.60. 

.29552 

11.1.82 

1.23 

57.665 

95,025 

1,27097 

,  169 

.239 

993, 

1.73. 

.30309 

11.6.00 

1.2C 

69.31.7 

97,1.09 

1,27610 

.159 

,238 

1005. 

1.83  . 

.31059 

150.13 

1.17 

71.022 

99.779 

1,28109 

.  159 

.237 

1317, 

1.90  . 

.31905 

151.. 23 

1.11. 

72.591 

102,11.0 

1,28595 

.  159 

,236 

1030. 

500. 

.  3251.9 

158 . 28 

1.11 

71.. 351. 

101., 1.91 

1,29070 

.159 

.235 

131.1. 

513. 

. 33289 

162.31 

1.08 

75.313 

105.831. 

1,29531. 

.159 

.231. 

1353, 

523  . 

.31.025 

166.33 

1.05 

77.567 

1C9.17C 

1,29988 

.159 

.233 

1361., 

533  . 

.31.758 

170.26 

1.  03 

79.319 

111.1.99 

1,301.32 

.  159 

.233 

1075, 

51.0. 

.351.88 

171.. 19 

1.01 

90.955 

113.823 

1.30866 

.159 

.232 

1097. 
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TABLE   Ulh.    THERMOOYNSMIC   PROPERTIES   OF  OXYGEN 


600.    PSIA  ISOBAR 


MPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENT  ROPY 

Cu 

V 

Cp 
r 

VELOCITY 

OERIVATIVE 

DERIVATIVE 

ENERGY 

OF  SOUND 

OEG.  R 

FT^  /LB 

ft3 -PSIA/LB 

PSIA/R 

3TU/LB 

BTU/LB 

flTU/L3-R 

BTU/L3-R 

BTU/L9-' 

FT/3 

98.700 

.01223 

2055.96 

320.23 

-83.126 

-81. 767 

.50212 

.251 

.397 

3908. 

100. 

.01226 

20  35. 39 

316. 09 

-62.613 

-81.25C 

.  50  732 

,261 

.397 

3792. 

105. 

. 01238 

19E6.81 

301.21 

-80.61(0 

-79.261* 

.52670 

.  269 

.397 

3729. 

110. 

.01250 

1878.93 

287.58 

-79.653 

-77.280 

.51.517 

.257 

.  397 

3559. 

115. 

.01252 

1601.70 

275.21 

-75.598 

-75.296 

.55280 

.  251* 

.397 

3610. 

120. 

.01271. 

1725.09 

253.50 

-71*. 729 

-73.313 

.57958 

.251 

.397 

3552. 

125. 

.01287 

161.9.  13 

252.66 

-72.760 

-71.330 

.69667 

.21*9 

.  397 

31*91* . 

130. 

.01300 

1573.86 

21*2.  30 

-70 . 790 

-69.  31*6 

.6111*3 

.  21.5 

.397 

31*36. 

135. 

.01313 

11.99.  36 

232  .1.0 

-58.821 

-67. 362 

.6261*0 

.21*2 

.  397 

3378. 

l'«0. 

.01327 

11*25.59 

222. 89 

-66.651 

-65.377 

.  51*  061* 

.236 

.397 

3318  . 

li»5. 

.  013it0 

1352.96 

213.72 

-61*. 879 

-63.389 

.651*79 

.235 

.  398 

3258. 

150. 

.01355 

1281.27 

201*.  83 

-62.905 

-61.399 

.66826 

.231 

.399 

3197. 

155. 

. 01370 

1210.72 

195 . 19 

-60.928 

-5  9.1*06 

.68135 

.228 

.399 

3136. 

160. 

.01385 

111*1 .  1*3 

187.77 

-58.91*7 

-57.1.06 

.591*01* 

.221* 

.1*00 

3070. 

165. 

.  011.01 

1073.50 

179. 52 

-56. 962 

-55.1.05 

.70637 

.221 

.1*01 

3005. 

17  0. 

.011.18 

1007 . 07 

171.1*5 

-51*. 971 

-53.395 

.  71 637 

.218 

.  1*0  3 

2937. 

175. 

.011.36 

91.2.23 

163.53 

-52.972 

-51.377 

.73007 

.215 

.401* 

2867. 

ISO. 

.011*51* 

879. 10 

155.75 

-50.965 

-1*9.350 

.  71*  11*9 

.212 

.1*07 

2791*. 

185. 

.  01'«73 

617 . 79 

11*6.  11 

-1*6 . 91*7 

-1*7 . 31 1 

.75266 

.210 

.1*09 

2719. 

190. 

•  01'*93 

758.39 

11*0 .  50 

-1*6.917 

-1*5.256 

.75  352 

.20  8 

.1*12 

261*1. 

195. 

.01516 

700 . 97 

133.23 

-1*1* .  871 

-1*3. 166 

.  771*37 

.205 

.1*16 

2560 . 

20  0  . 

.015  37 

61*5  .  61 

126. 0  2 

-1*2  .806 

-1*1.099 

.781*95 

.  205 

.1.20 

21*77. 

205. 

.01561 

592 . 32 

118.97 

-1*0  . 720 

-38. 986 

.79539 

.201* 

.  1*25 

2  391. 

210. 

.01566 

51*1.  10 

112.12 

-38.608 

-35.61*5 

.60  570 

.201* 

.1*31 

2303. 

215. 

.01613 

1.91 . 89 

105.50 

-35.1*55 

-31..  671* 

.81593 

.  201. 

.1*39 

2211*. 

220. 

.C151.2 

1*1*1*.  56 

99.  11* 

-31*.  287 

-32.1*63 

.62509 

.20  3 

.  1*1*6 

2125. 

225. 

.01673 

398.67 

93.11 

-32.057 

-30.208 

.83622 

.202 

.1*56 

201*1. 

230. 

.01707 

351*. 1*7 

87.1*5 

-29.796 

-27.901 

.81*535 

.198 

.  1*65 

1955 . 

235. 

.0171*6 

312.21* 

61.60 

-27.1.51 

-25. 511 

.85551* 

.199 

.1*82 

1972. 

2f»  Q  . 

.017  99 

260.63 

76 ,  '♦'* 

-25.021 

-23.  031. 

.85707 

.  197 

.50  7 

1788  . 

2*»5. 

.01 839 

2  25.16 

70.05 

-22  .  1*  92 

-20.1*60 

. 87772 

.  195 

■  528 

1662 . 

25  0. 

.  01891. 

181* .  81* 

63.58 

-  19 .  6 1*2 

-17.738 

.86866 

.195 

.560 

1566. 

255. 

. 01963 

11*1* .  1*0 

57.11* 

-17.012 

-11. .  6  31 

.90019 

.196 

.50  7 

1 1*1*  0  . 

26  0  . 

.  0201.9 

1 0 1* .  95 

50.10 

-13.913 

-11.636 

.  91 250 

.198 

.682 

1293. 

265. 

.02171 

55  .13 

1*  2  . 1.1 

-10.315 

-7.90  3 

.92582 

.201* 

.631* 

1118. 

269.10  7 

.02338 

32.05 

35.16 

-6 .  1*  76 

-3.877 

.  91*  1 89 

.215 

1.267 

935. 

269.107 

.  0771.2 

12.17 

6.79 

23.178 

31.780 

1.071*1*2 

.230 

1.350 

577. 

270. 

.08017 

11*. 52 

5.1*5 

23.981* 

32. 891 

1.07851* 

.  225 

1.11*6 

586. 

2  7  5. 

.  C  9 1 3  2 

5.35 

27.125 

37.271 

1 .  0  9 1*6  2 

.20  9 

.711 

617. 

2  9  0  . 

.09957 

31.29 

1*.  72 

29.3  55 

1*  0  .  1*  1 8 

1.10  597 

.199 

.566 

61*1 . 

285  . 

. 10  655 

37.23 

1* .  3  0 

31.203 

1*3 .  0 1*  1 

1.11625 

.193 

.  1*90 

562 . 

29  0. 

.1127  7 

1*2  .  1*  7 

3.97 

32.830 

1*5.  360 

1 .  12  332 

.18  8 

.  1*1*  1 

690  • 

295. 

.  11  61*9 

1*7.  21 

3.71 

31*.  312 

1*7.1*77 

1  .  13056 

.181* 

.1*08 

596. 

300  . 

.12381* 

51.59 

3.60 

35.690 

1*9.1*50 

1.13719 

.181 

.363 

711. 

310. 

.  13371. 

59.55 

3.16 

38.229 

53.089 

1.  11*913 

.175 

.31*8 

738. 

320  . 

.11.289 

66.75 

2.90 

1*0.569 

56.1*1*5 

1.15976 

.173 

.325 

762. 

330. 

.15151 

73.1*3 

2.69 

1*2.773 

59.506 

1. 16961 

.170 

.309 

785. 

3"tO. 

.15973 

79.58 

2.51 

1*1*. 877 

62.621* 

1.17862 

.168 

.295 

806  . 

350. 

.16751* 

85.51 

2.37 

1*6.907 

65.532 

1.18595 

.157 

.266 

825. 

360. 

.17529 

91.27 

2.21* 

1*6.678 

66.353 

1 .191*90 

.  165 

.279 

91*3. 

370. 

.  18271. 

96.71 

2.13 

50.801 

71.101* 

1  .  2021*1* 

.165 

.272 

850  . 

380  . 

.19002 

101.96 

2.03 

52.585 

73.796 

1.20952 

.  151* 

.267 

■  877. 

390. 

.19711. 

107.06 

1.91* 

51*. 536 

76.1*39 

1.2161*8 

.153 

.252 

893  . 

■•OO. 

.201*11* 

112.01 

1.87 

56.360 

79.  01*1 

1.22307 

.152 

.258 

909. 

■•lO. 

.21103 

116.85 

1.79 

58.150 

61.605 

1.2291*0 

.162 

.265 

921*. 

'.20. 

.21782 

121.58 

1.73 

59.939 

61*.  11*0 

1.23551 

.161 

.252 

938. 

'.30. 

.221*53 

125.21 

1.57 

51.701 

86.61*7 

1.21*11*1 

.161 

.21*9 

952. 

■.itO. 

.23116 

130 .76 

1.61 

63.1.1*7 

89.130 

1.21*712 

.150 

.21*7 

955. 

<.50. 

.23773 

135.23 

1.66 

65.179 

91.692 

1.25265 

.  160 

.21*5 

979. 

1.60. 

.21*  1*23 

139.51* 

1.52 

56.900 

91*. 036 

1.25802 

.150 

.21*3 

993. 

'•70. 

•25068 

11.3.98 

1.1*7 

66.610 

95.1*61 

1.26321. 

.160 

.21.2 

1005. 

ItSO. 

.25708 

11.8.27 

1.1*3 

70.311 

98.873 

1.25631 

.159 

.  2'tO 

1018. 

<.90. 

.263'*3 

152.51 

1.39 

72.003 

101.271 

1.27326 

.159 

.239 

1033. 

500. 

.2597'. 

156.70 

1.35 

73.688 

103.657 

1.27808 

.159 

.238 

1042. 

510. 

.27602 

160.85 

1.32 

75.367 

106.033 

1.28278 

.159 

.237 

1061*. 

520. 

.28226 

161*. 96 

1.29 

77.01*0 

106.1.00 

1.28738 

.159 

.235 

1065. 

530. 

.28e<t7 

169.0'* 

1.25 

78.708 

lie .758 

1.29187 

.159 

.236 

1077. 

5I.0. 

.291*65 

173.08 

1.23 

30.372 

113.109 

1.29627 

.159 

.236 

1068. 
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TABLE   VIb.   THERMOOYNAMIC   PROPERTIES  OF  OXYGEN 


700.   PSIA  ISOBAR 


TEMPERATURE 


ISOTHERM 
DERIVATIVE 


ISOCHORE 
DERIVATIVE 


INTERNAL 
ENERGY 


Cv 


Cp 


VELOCITY 
OF  SOUND 


OEG.  R 

FT^ /LB 

PT^ -PSIA/LB 

PSIA/R 

BTU/LR 

RTII/I  R 

D  1  U  /  U  D  r\ 

H  1  U  /  L  o  K 

O  T  1  1  /I    Q_  D 
D  1  U  /  L  O—  K 

FT  /  S 

96*  6f»l 

. 01223 

20  61.78 

320.26 

~  9  3 . 1 12 

-91.527 

.50226 

100> 

.01226 

20 1.3  .  51 

315.58 

'82.555 

'  7f,* 

'  7Q7 

3797. 

105, 

. 01237 

1 965 . 15 

301.70 

*  8  0  . 6  8  5 

-79.081 

*52627 

*  259 

*  397 

110. 

.0121.9 

1887.50 

288.17 

-79.716 

-77.097 

.54473 

.257 

.397 

3675. 

115. 

.01261 

1810.1.9 

275.71 

-76.71.9 

-75.111. 

.55235 

.254 

.395 

3517. 

120 . 

.01273 

17  31..  11 

261* .  0  9 

-71. .  782 

-7  3.132 

.57  922 

.251 

12  5. 

.01286 

1658.38 

253.16 

-72.817 

-71.150 

.59540 

.24  8 

'  7qft 

130 . 

.01299 

1583. 35 

21*2  .  81 

-7  0.852 

-59.168 

.61095 

.245 

'396 

3444 

135. 

.  01  312 

1509. 08 

2  32.92 

-68.8  86 

-67.186 

.62591 

.242 

.397 

3  386. 

1<»0. 

. 01325 

11.35  . 66 

2  23  . 1.3 

-66.920 

-65.202 

.64034 

.238 

.397 

3  327. 

lltS. 

.01339 

1363.18 

211.. 27 

-61*  .953 

-53.217 

.65  42  7 

.23  5 

.397 

3267. 

150. 

.01353 

1291 . 75 

205.1.0 

-62.981* 

-61.230 

.66774 

.231 

.399 

3205. 

155. 

. 01368 

1221 . 1.6 

196.76 

-61.013 

-59. 239 

.68079 

.229 

.39  8 

3144. 

160. 

.0138't 

1152 . 1.3 

18  9. 38 

-59.  0  38 

-57.21*5 

•  69346 

.225 

.399 

3  0  81. 

165. 

.  011.00 

10  81.  .  79 

180 . 16 

-57.060 

-55.21*5 

.70  5  76 

•  221 

.400 

3  015. 

170. 

.011(16 

1018.53 

172.12 

-55.075 

-53.21*0 

.71774 

.218 

.402 

2948. 

175. 

.01i<3it 

951.  .  08 

161.. 23 

-53.085 

-51.227 

.72941 

.215 

.403 

2879. 

ISO. 

.  01'>52 

891  . 21. 

156.1*9 

-51. 0  96 

-1.9.  20  5 

.74080 

.  212 

,  405 

2807, 

185. 

.  011*71 

820.22 

1U8.89 

-1*9.079 

-1*7. 172 

.75 194 

.210 

.40  8 

2733. 

190. 

.011)90 

771.12 

11.1.  1.2 

-1.7.058 

-1.5  . 125 

.76286 

•  20  8 

.411 

2556 . 

195. 

.01511 

711..  01 

131*.  11 

-1*5  .023 

-1*3.  061. 

.77357 

.  206 

.414 

2577. 

200. 

.01533 

65  9  . 95 

126.95 

-1*2  .971 

-1. 0  .  96 1* 

.7  8410 

.  205 

,418 

2494. 

205. 

.01557 

60  5.96 

119. 96 

-1*0 . 899 

-39.882 

.79449 

.20  4 

,  423 

2410, 

210. 

.01581 

555 . 05 

113.16 

-38.803 

-36.751* 

.80  475 

.204 

.42  8 

2  324. 

215. 

.0160  8 

506  .  11. 

106.6  0 

-36.579 

-31* .  595 

.91490 

.20  4 

.435 

2237. 

220. 

. 01636 

1.59.11 

100.31 

-31*. 522 

-32.1*01 

. 92499 

.203 

.  442 

2151. 

225. 

. 01666 

1.13  .  72 

91*. 33 

-32.327 

-30.157 

.83503 

.  202 

.451 

2368. 

230  . 

. 01699 

359 .  61. 

88.72 

-30.0  99 

-27. 987 

.845  05 

.19  8 

.46  0 

1994. 

235. 

.01737 

327  .  32 

83.06 

-27 . 7  79 

-25.528 

.85519 

.199 

.  475 

1905, 

2'>0 . 

.01777 

2  81. .  1.8 

77.  76 

-25.1*01 

-23.098 

.86543 

.198 

.496 

1919. 

2i»5. 

. 01823 

243 . 12 

71.81 

-22  .931* 

-20.571 

.87595 

.196 

.515 

1723. 

25  0. 

.01876 

202. 92 

65.68 

-20 . 369 

-17.937 

.89  549 

.  195 

.541 

1615. 

255. 

. 01 938 

16  U .  10 

69. 1.9 

-17 .551 

-15. 11.9 

.99753 

.  195 

.579 

1500. 

260. 

.02011* 

125.70 

53.01 

-11* .  755 

-1  2 . 11.5 

.90920 

.196 

.529 

1372. 

265. 

. 02112 

89.93 

1.6  .  2  0 

-11. 526 

-8 . 791 

. 92197 

.20  0 

,719 

1225. 

270. 

.02255 

51.. 06 

38.68 

-7.716 

-I..793 

.93691 

.206 

.910 

1051. 

275. 

.02551. 

16.1.9 

28.31* 

-2.C1.7 

1.253 

.95912 

.224 

1.842 

792. 

276.20  9 

. 0277  0 

5.33 

21* .  1  0 

.8  09 

1* .  1*0  0 

.97  05  0 

.  241 

4.515 

680  • 

276.20  9 

.05  367 

2.96 

10.61* 

17.559 

24.515 

1. 04335 

.25  9 

5.894 

563 . 

2fl  3 . 

•  06900 

11. .  88 

7.62 

2  3.583 

32.527 

1.07221 

.224 

1.189 

604. 

285. 

.07875 

23  .  71. 

6.32 

25.931* 

37 . 11*1 

1.09856 

.20  9 

.  759 

633 . 

29  0. 

. 08613 

30.86 

5.57 

29.325 

43 . 489 

1. 10  020 

.199 

.50  0 

555. 

295. 

.09237 

36.99 

5.05 

31.297 

43,259 

1.10968 

.193 

.  515 

676. 

300. 

.09792 

1.2.22 

1..66 

33.002 

45.695 

1.11796 

.189 

,462 

594. 

310. 

.10776 

51.57 

1..1C 

35.995 

49.954 

1.13187 

.  18  1 

,  399 

725  . 

320. 

.  11651. 

C9.77 

3.59 

39.533 

53.740 

1,14396 

.175 

.360 

752. 

330. 

.121.61. 

67.20 

3.38 

1.1.052 

57.2C6 

1.15453 

.173 

.335 

776  . 

31.0. 

.  13221. 

71.. 07 

3.11. 

1*3.  322 

53 .463 

1.16425 

.171 

.  317 

798. 

353. 

.1391.8 

80.52 

2.93 

1.5.1(83 

63.562 

1. 17324 

.169 

.30  3 

819. 

36a. 

.11.51.3 

86.63 

2.75 

1.7.552 

55.542 

1. 19163 

.  157 

.293 

838  . 

370  . 

.153111 

92.1.6 

2.61 

1.9.575 

69.427 

1.19954 

.  166 

.294 

956. 

390. 

.15967 

99.06 

2.1.9 

51.539 

72.23S 

1.19702 

.  165 

,277 

374. 

393. 

.  16601. 

103. 1.7 

2.36 

53.1*57 

74. 979 

1.20415 

.  164 

.272 

891. 

<tQ3. 

.17227 

108.70 

2.26 

55.  31*0 

77.570 

1. 21097 

,163 

.257 

907  . 

itlO. 

.17838 

113.79 

2.17 

57.193 

80.315 

1.21750 

.  163 

.252 

922. 

<t20. 

.191.39 

119.75 

2.08 

59.019 

62,921 

1.22378 

.  162 

,259 

937. 

<.30. 

.19232 

123.50 

2.01 

50.823 

85.492 

1.22983 

.152 

,256 

952. 

'•'.O. 

. 19515 

128 . 35 

1  .  91. 

52.508 

88.034 

1.2J5o7 

.  151 

,253 

966. 

".50. 

.20193 

133.01 

1.87 

611.375 

90.550 

1.24132 

.  161 

.253 

979. 

.20761. 

137.59 

1.81 

66.127 

93.042 

1.24680 

.  160 

.248 

993. 

1.70. 

.21329 

11.2.09 

1.75 

57.855 

95.513 

1.25212 

.150 

.245 

1005. 

.21890 

11.6.53 

1.71  . 

59.593 

97.967 

1.25728 

.  160 

.244 

1019. 

h90. 

.221.1.5 

150.90 

1.65 

71.310 

ICO. 404 

1.26231 

.160 

.243 

1031. 

50  0. 

.22997 

155.23 

1.51 

73.018 

ii;2.e25 

1.25720 

.159 

.  242 

134,. 

510. 

.2351.1. 

159.51 

1.57 

74.717 

105.236 

1,27197 

.  169 

.240 

1  355. 

520  . 

.21.089 

163.71. 

1.53 

76.1.09 

107.634 

1.27bc3 

.169 

,239 

1069. 

530. 

.21.530 

157.93 

1 .1.9 

78.096 

113.021 

1.29119 

.159 

.239 

1379. 

. 25 169 

172.09 

1.1.6 

79.776 

112.399 

1,29562 

.159 

.237 

1391. 
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TABLE   <Jlb.   THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


8G0.   PSIA  ISOBAR 

TEMPEKATURE        VOLUME            ISOTHERM  ISOCHORE  INTERNAL  ENTHALPY        ENTROPY  Cv  Cp  tfELOCITY 

OERI\/ATIi(E  DERIVATIVE  ENERGY  OF  SOUND 

OEG.   R           FT^/LS         FT^-PSIA/Ltl  PSIA/R  aTU/LS  8TU/L6       BTU/LS-R  STU/LB-R     BTU/L8-R  FT/S 


98.9*3 

.01223 

2  0  67.60 

320.29 

-83.0  98 

-61.287 

.  5021.C 

,  261 

.397 

3316. 

10  0. 

.01225 

2GE 1 . 61 

317.0  5 

-32.597 

-80.883 

.  5061.5 

,  261 

.  397 

3803. 

105. 

.01237 

1973. it? 

302.18 

-30.729 

-78.897 

.52583 

,259 

.  397 

371*1 . 

lid. 

.  01  2'>8 

1896.0'. 

2  38.66 

-78.763 

-76.911* 

.5'.  1.26 

■  257 

.  397 

3581 , 

115. 

.01260 

1819.25 

276. 19 

-76. 799 

-71.. 932 

.56191 

,  251* 

.396 

3523, 

120  . 

.01273 

17't3.  10 

26l».56 

-7"*. 836 

-72.951 

.57877 

,  252 

.  396 

3566. 

125. 

.01285 

1667 . 60 

253.66 

-72.871* 

-70,970 

.  591*91* 

,  21*9 

.  396 

3508. 

130. 

. 01293 

1592. 80 

2t3. 31 

-70.912 

-68.990 

.6101.7 

,21*5 

.396 

31*51, 

135. 

.01311 

1518.77 

233.  1*1. 

-53.951 

-57.C09 

.6251.2 

.  2t2 

.  396 

3393. 

li<0. 

.Cl32f 

1".  1.5  .59 

223.96 

-55.939 

-55.026 

•53983 

.  239 

.395 

3335, 

lltS. 

.01338 

1373.36 

211*. 81 

-55.027 

-53.01*5 

.65375 

.235 

,397 

3276, 

150. 

.  01 352 

1302.17 

205.96 

-63.063 

-51.050 

,66720 

,232 

,  397 

3215. 

155. 

.01367 

1232.  1'. 

197.36 

-61.097 

-59.072 

.56021. 

,  228 

,  398 

3151*. 

160 . 

.01382 

1163. 38 

188. 98 

-59.128 

-57,061 

.69236 

,  225 

,399 

3091. 

165. 

.01398 

1095 .99 

160.79 

-57,156 

-55,065 

.70516 

,  222 

.1*00 

3026. 

170. 

.01^1-. 

1030.11 

172.78 

-55.179 

-53,081. 

.71711 

,  218 

.1*01 

2960  . 

175. 

.  omsi 

9b5 .8A 

161*.  92 

-53,196 

-51,075 

.72975 

.  215 

.1.02 

2691. 

180  . 

.  01't'«9 

903.28 

157. 22 

-51,206 

-1.9,059 

.  71.0  12 

.213 

.  1*0  1* 

2  823  . 

185. 

.01W68 

8'-2  .  55 

11*9.65 

-1*9,206 

-1.7,  032 

.75123 

.210 

.1.07 

271*7. 

190, 

. QikSd 

783.73 

11.2.23 

-1*7,196 

-i.i*,992 

.76211 

.208 

.1*09 

2671. 

195. 

•01508 

725. 51 

13'.. 95 

-'.5.172 

-1.2.938 

.77276 

,  207 

.  1*12 

2593. 

20  0. 

.i,153l 

672  .  1'. 

127.65 

-1*3. 133 

-1.0.855 

.78327 

.  205 

.1*16 

2512. 

205  . 

.  0  1  55  3 

619. '♦5 

120 . 92 

-1*1.  0  71* 

-38.  771. 

.79361 

.205 

.  1.21 

21*28. 

213. 

.01677 

568.82 

Hi*.  18 

-38.993 

-36.657 

.80381 

,  201. 

.1*26 

231.1*. 

215. 

.01603 

520.20 

1C7.67 

-35.886 

-31.. 512 

.61391 

,  201. 

.1.32 

2253. 

22  0. 

.01630 

'<73.'t'» 

1D1.'*3 

-31*. 71*9 

-32.331. 

.82392 

,291* 

.1*39 

2171*. 

22  5. 

.0166u 

hci.  31. 

95.51 

-32.578 

-30,119 

.83387 

,  202 

.i*'t7 

2091*. 

230. 

.01692 

38'.. 55 

89.95 

-30.369 

-27.863 

•  81(376 

,198 

.1.55 

2022. 

235. 

. C172a 

31,2  .  19 

8'* .  1*6 

-28.093 

-25.531. 

•  65330 

,199 

.  1*69 

1936. 

2it0  . 

.017d7 

3C0. 03 

73.96 

-25.751 

-23.11.'. 

, 86337 

.  198 

.1*86 

181*8. 

21*5. 

.01810 

269.57 

73.1.3 

-23.31*9 

-20.667 

,67't08 

,195 

.505 

1750. 

250. 

.01859 

KQ.28 

57,51. 

-20 .85^ 

-18.100 

,88'. '.5 

.195 

.526 

1660. 

255. 

.01917 

182.61. 

61.51 

-18. 2'*  1. 

-15.1*05 

,69513 

.195 

.555 

1553. 

260. 

.  OlSSi. 

11.6.55 

55,51 

-15,1.73 

-12.539 

,90625 

.  195 

.591* 

11*38. 

265. 

.C2i,69 

111.31 

1*9.  26 

-12,1.35 

-9.1*22 

,91813 

.  197 

.655 

1309. 

27  j. 

. i210 J 

77.60 

1.2,67 

-9,137 

-5.908 

,93127 

,201 

.758 

1155. 

275. 

.  023'.7 

lilt.  7  0 

35.27 

-5,039 

-1.612 

.91*703 

.208 

.989 

992. 

280  . 

.02712 

13.58 

25.37 

1,039 

5.057 

.97103 

.227 

2.035 

751. 

285. 

. C5137 

3.08 

10.95 

18.781 

26.391 

1.01.656 

.21*2 

2.  309 

597. 

290. 

.063^3 

18.25 

8.26 

21*. 233 

33.629 

1.07178 

.217 

1,025 

632. 

295. 

.07123 

26.  02 

7.01* 

27,350 

37.903 

1.0861.0 

.205 

,733 

657. 

300. 

.07752 

32.58 

6,26 

29,720 

1.1,203 

1.09750 

.197 

,599 

676. 

310. 

.08782 

1.3.57 

5.26 

33.1.1*5 

1.6,1.55 

1.111*73 

.187 

.1.70 

713. 

32J. 

.0965-. 

52.86 

'.,55 

35.502 

50,803 

1.12851. 

,18  0 

,i*0& 

71.2. 

330. 

.  10l.3<< 

61.10 

'*.19 

39.200 

51., 657 

1. 11*01*0 

,176 

,368 

768. 

S'.O. 

.11155 

68.62 

3.81. 

1*1.572 

58,195 

1.15097 

,  173 

.31.2 

792. 

350. 

.11932 

75.60 

3,56 

1*3.988 

51.517 

1.15050 

,171 

.323 

811*. 

360. 

.  121.77 

82.16 

3,33 

1*6.192 

51.. 675 

1,16950 

.169 

.309 

831*. 

370  . 

.13C96 

83.38 

3,13 

1*8.309 

57.708 

1,17731 

.  168 

,298 

853. 

380. 

.1369t 

91..33 

2,96 

50.357 

70.51*3 

1.18563 

.166 

.289 

371. 

390. 

.  11.271. 

100. Oit 

2,81 

52.350 

73.1.95 

1.19305 

.165 

.282 

889. 

itUO. 

.ll»£'tJ 

105.55 

2,68 

51*. 298 

76.282 

1.20010 

.165 

.276 

905. 

.  1639-. 

110.89 

2,56 

55,207 

79.011 

1.20531* 

,  161* 

.270 

921. 

<.20. 

.15936 

116.03 

2,1.5 

58.  081. 

81.692 

1.21330 

,163 

.266 

936. 

<t30. 

.  161*70 

121. m 

2.  36 

59.933 

81*. 332 

1.21951 

.  162 

.262 

951. 

.16995 

126.08 

2,26 

61.758 

66.931. 

1.2251*9 

.152 

.259 

966. 

".50. 

. 17513 

130.92 

2,20 

63,562 

89.505 

1.23127 

.161 

.256 

980. 

<t60. 

.  1802'. 

135.66 

2.12 

65,  31.7 

92.01.6 

1.23686 

.  161 

.253 

991*. 

.18530 

litO.32 

2,06 

57,115 

91.. 567 

1.21*226 

.161 

.251 

1007. 

'•80. 

•19031 

liti«.90 

1,99 

53,871 

97.063 

1.21*753 

.160 

.2<>9 

1020. 

'•90. 

.19526 

I'tS.'tZ 

1.93 

70.613 

99.539 

1.25261* 

.160 

.21*7 

1033. 

50  0. 

. 20018 

153.87 

1.88 

72,31*1. 

101,998 

1.25761 

.  150 

.2<t5 

10<*5. 

510. 

. 20506 

158.27 

1.83 

71*. 055 

101*. 1.1.2 

1.2621.1* 

.  160 

.2<t<> 

1050. 

520. 

.20990 

162.62 

1.76 

75.777 

106,671 

1.26715 

.160 

.2it2 

1070. 

530  . 

.211i71 

166.92 

1.71. 

77.1,81 

109,266 

1,27177 

.  159 

.2<*1 

1082. 

5it0. 

.219'.9 

171.18 

1.69 

79.178 

111.691. 

1,27626 

.159 

.2<>0 

1093. 

•      THO-PHASE  BOUNDARY 
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TABLE  VIk.  THERMOTNANIC  PROPERTIES  OF  OXYGEN 


900.  PSIA  ISOBAR 


TEMPERATURE      VOLUME  ISOTHERM        ISOCHORE  INTERNAL 

DERIVATIVE     DERIVATIVE  ENERGY 
DEC.  R  FT*/LB        Ft3-PSIA/LB      PSIA/R  BTU/LB 


99*  12*f 

•  0 12Z2 

20  73 . kZ 

320 • 32 

~83.003 

too. 

.0122<i 

2059.68 

317.55 

-82.739 

105. 

.01236 

1981.76 

302.67 

-80.77i( 

110. 

.012<>3 

190<t.55 

289. 1<( 

-78.810 

115. 

.01259 

1827.98 

276.68 

-75.81.9 

120. 

.01272 

1752.06 

265.07 

-7i(.8»9 

IZS. 

.0128'i 

1676.78 

251.. 16 

-72.930 

130. 

.01297 

1602.21 

21(3.82 

-70.972 

135. 

.01310 

1528.1.1 

233.95 

-59.015 

i<>a. 

.01323 

11(55. <t7 

22i(.i(8 

-67.057 

.01337 

1363  •  'td 

215,36 

-65 . 100 

150. 

,01351 

1312. 5i( 

206.52 

-63.11(1 

155. 

.01365 

121.2.76 

197.91. 

-61.180 

160. 

.01380 

117i(.25 

189.58 

-59.217 

165. 

.01396 

1107.13 

181.1(2 

-57.251 

170. 

.01<tl2 

101(1.51 

173.1(3 

-55.281 

175. 

.01it29 

977.51 

165.61 

-53.305 

180. 

.01it<«7 

915.23 

157.93 

-51.323 

185. 

.01<«65 

651.. 77 

150.1(1 

-1.9.333 

190. 

.OlitSS 

796.23 

11(3.03 

-1(7.332 

195. 

.0150  3 

739.69 

135,80 

-1(5  .  3 19 

200. 

.01526 

685. 19 

128, 7i( 

-1(3.291 

205. 

.01S<>9 

632.77 

121,85 

-1(1.21.5 

210. 

.01573 

582.1(2 

115,17 

-39.179 

215. 

.01598 

531.. 06 

108,72 

-37.088 

220. 

.01625 

^87. 58 

102,53 

-3i(.959 

225. 

.01653 

1.1.2. 7l( 

96,65 

-32.820 

230. 

.01685 

399.23 

91,14 

-30.638 

235. 

.01719 

356.86 

85.83 

-28.39i( 

2itO. 

.01756 

315.30 

80.15 

-26.101 

2*15. 

.01798 

275.55 

71*  •  9  3 

-23.739 

250. 

.Iiie<>lt 

237  , Oi( 

59,26 

-21.306 

255. 

.01898 

200.30 

63.5l( 

-18.776 

260. 

.01959 

165.10 

57,72 

-16.120 

265. 

.0203'< 

130.90 

51,87 

-13.29i( 

270. 

.02127 

98.1(1 

1(5,85 

-10.222 

275. 

.C2252 

67.3i( 

39,1(9 

-5.71(8 

280. 

.02<t<t3 

38.87 

32.1(2 

-2.537 

285. 

.02637 

11..  77 

23.71. 

3.581 

290. 

.  akiiu 

7,76 

li(,  29 

li(.659 

295. 

.05268 

15.61 

10,35 

21.61(3 

300. 

.  Ii60'i3 

23.20 

8,60 

25.1,67 

310. 

.07183 

36.  75 

6,80 

30.1,67 

320. 

.08077 

1.6,21. 

5,80 

31., 135 

330. 

. Oiihb 

55.27 

5. 11. 

37.196 

3<>0. 

.  0951*1 

63.1,1 

I., 65 

39.918 

350. 

. 10186 

7  0,91 

1,.  27 

1.2.1,19 

360. 

. 10793 

77.91 

3,95 

1(1.. 766 

370. 

.11372 

31., 51 

3,73 

1(6.999 

380. 

.11928 

90,79 

3,1(8 

1(9.11(3 

390. 

.12l>6b 

96,80 

3,30 

61.217 

<fOO. 

.12988 

102.58 

3,13 

53.231. 

■>10. 

.13It96 

1C8.16 

2.  99 

55,205 

<t2a. 

.13991. 

113.57 

2,86 

57,135 

<t3(). 

.11II.82 

118.83 

2,7i( 

59,032 

<»<.o. 

.11(961 

123.96 

2,63 

60,899 

<t50. 

.151.33 

128.97 

2,51. 

62.71.1 

<t60. 

.15698 

133.87 

2.1.5 

5i(.561 

<t70. 

.16357 

138,68 

2,37 

55.361 

<>80. 

.16811 

11.3,1.1 

2,  29 

58,  ms 

<>90. 

.17260 

11,8,05 

2,  22 

69,913 

50  0'. 

.17705 

152,63 

2,16 

71,667 

510. 

.1811.6 

157,15 

2,10 

73,1,10 

520. 

.  18581. 

161,61 

2,01. 

75,11.2 

530. 

.19018 

166,02 

1.99 

76,865 

5<»0. 

.191. 1.9 

170.38 

1.91. 

78.579 

•      THO-PHASE  aOUNOHRY 


ENTHALPY       ENTROPY  Cu  Cp  VELOCITY 

OF  SOUND 


BTU/LB 

BTU/LB-R 

BTU/LB-R 

BTU/LB-R 

FT/S 

-81.01(6 

.5025<( 

.262 

.397 

3820. 

-80.699 

.50603 

.261 

.  397 

3808. 

-78.71i( 

.52540 

.259 

.397 

3747. 

-76. 731 

.54385 

•  257 

.396 

3687  . 

-71.. 750 

.56146 

.255 

.396 

3630. 

-72.770 

.57831 

.252 

.396 

3572. 

-70.790 

.59447 

.249 

.396 

3515. 

-58.811 

.61000 

.246 

.396 

3459. 

-66.832 

.62493 

.242 

.396 

3401. 

-6i(.853 

.63933 

.239 

.396 

3343. 

-62.872 

.65323 

.235 

,396 

3284. 

-60.890 

.66667 

.232 

,397 

3225. 

-68.905 

.57959 

.229 

.397 

3163. 

-56.917 

.69231 

.225 

.  398 

3101. 

-51.. 926 

.70457 

.222 

.399 

3037. 

-52.927 

.71549 

.219 

.400 

2971. 

-50.923 

.72811 

.216 

.401 

2903. 

-1.8.912 

.73945 

.213 

.40  3 

2833. 

-1(6.890 

.75052 

.211 

.405 

2751. 

-i(i(.867 

.76137 

.239 

.408 

2686. 

-1,2.810 

.77200 

.207 

.411 

2608. 

-1(0.71(7 

.78246 

.20  6 

.415 

2529. 

-38.654 

,79274 

,205 

.419 

2447. 

-36,568 

.80290 

,20  5 

.  424 

2363. 

-3i(.i(25 

,81294 

,204 

.429 

2280. 

-32,262 

,82288 

,204 

.436 

2197. 

-30. 064 

.83275 

,202 

.  443 

2119. 

-27.831 

.84256 

,198 

.450 

2049. 

-25,529 

,85247 

.  198 

.464 

1966. 

-23,171. 

,85238 

.  198 

.477 

1877. 

-20,71(3 

,87241 

.196 

.495 

1795. 

-18.232 

,88255 

.195 

.514 

1701. 

-15.613 

.89293 

.194 

.537 

1601. 

-12.  851. 

.  90  364 

.  194 

.567 

1494. 

-9.906 

.91488 

.195 

.613 

1379. 

-6.577 

.92694 

.198 

.681 

1253. 

-2.996 

.94045 

.20  2 

.800 

1112. 

1.534 

.95577 

.209 

1.  045 

95  0. 

8.309 

.98073 

.225 

1.845 

749. 

21.466 

1.02549 

,245 

2.  604 

618. 

30.422 

1.05715 

.  223 

1.263 

640, 

35.645 

1.07439 

.  209 

.857 

664. 

42.436 

1.09702 

.  193 

.576 

703. 

47.595 

1.11340 

.  185 

.466 

735. 

51.939 

1.12678 

.179 

.408 

763. 

55.819 

1.13836 

.176 

.  371 

788. 

59.394 

1.  14873 

.  173 

.  346 

810. 

62.753 

1.15819 

.  171 

.  327 

831. 

65.951 

1.15695 

.169 

.  313 

851. 

69.022 

1.17514 

.158 

.302 

370  . 

71.992 

1.18286 

.  167 

.293 

887, 

74.679 

1,19017 

.  165 

.285 

904. 

77.697 

1.19713 

.  165 

.279 

921. 

80.457 

1.20378 

.164 

.27  3 

937. 

83.166 

1.21015 

.  163 

.  269 

952. 

85.832 

1.21628 

.163 

.265 

957. 

98.461 

1.22219 

.  162 

.  261 

981. 

91.056 

1.22789 

.  162 

,258 

995. 

93.621 

1.23341 

.151 

.255 

1009. 

96.151 

1.23676 

,  161 

,25  3 

1022. 

96.678 

1.24395 

,  151 

.251 

1035. 

101,174 

1,24899 

,160 

.249 

1048. 

103,662 

1,25390 

.160 

.247 

1050, 

106,113 

1,25867 

,160 

.245 

1072. 

108.559 

1,26334 

.150 

.  244 

1034. 

110.993 

1.26788 

.  169 

.243 

1096. 
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TABLE   Vlh.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


1000.    PSIA  ISOBAR 


TEMPERATURE 
DEG.  R 


VOLUME 
FT^/LB 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
FT3-PSIA/L9  PSIA/R 


INTERNAL 
ENERGY 
STU/LB 


ENTHALPY 
BTU/LB 


ENTROPY 
BTU/LB-R 


Cv 

BTU/LB-R 


Cp 


VELOCITY 
OF  SOUND 
BTU/LB-R  FT/S 


99.265 

.01222 

2079.22 

320 . 35 

-83.069 

-80,605 

.50268 

.  252 

.397 

3823. 

100. 

.01224 

2067.74 

318.03 

-32.780 

-80,515 

,50551 

.252 

,397 

3814. 

105. 

.01235 

1990 .03 

303.15 

-80.617 

-76.630 

,52497 

.  260 

.  397 

3753. 

110. 

.012<t? 

1913.  01. 

289.62 

-78.657 

-76.546 

.54341 

.  257 

,  395 

3594. 

115. 

.  01259 

1836.69 

277,16 

-75.898 

-74.566 

.56102 

.  255 

.  395 

3636. 

120. 

.01271 

1760 . 98 

265.55 

-71.. 91.2 

-72.589 

.57786 

,252 

,  396 

3579, 

125. 

.01283 

1685.93 

251.. 65 

-72,986 

-70.61C 

.59401 

.249 

.396 

3523. 

130. 

. 01296 

1611.59 

21.1.. 32 

-71.032 

-68,533 

,50952 

.  245 

.395 

3466, 

135. 

.01308 

1538. 02 

231.. 1.5 

-59.078 

-55.656 

.62445 

.  242 

.395 

3409. 

225.01 

-67 . 125 

-64.578 

.63883 

.239 

.396 

3351 . 

U5. 

.01335 

1393.56 

215.69 

-55.172 

-62.699 

.55272 

.236 

,396 

3293. 

150. 

1322.86 

207.07 

-53,218 

-60.719 

.66614 

.  232 

,395 

3233. 

155. 

.0136") 

1253.33 

196.51 

-61,253 

-58.737 

.67914 

.229 

,  397 

3173. 

160. 

.01379 

1185.07 

190.17 

-59,305 

-56.752 

.69174 

.225 

,397 

3111, 

165. 

.013911 

1118.20 

182.03 

-57,31.5 

-54,763 

.70396 

.222 

.  398 

3047, 

170. 

.Ol'.lO 

1052.81. 

171..  07 

-55,382 

-52.770 

.71588 

.  219 

,399 

2982, 

175. 

.011.27 

989. 10 

166.28 

-53.1.13 

-50.771 

.72747 

.215 

.401 

2915. 

ISO. 

.Ol'.'.S 

927. 08 

158,  61. 

-51,1.39 

-48.764 

.73878 

.213 

.402 

2845, 

185. 

.011.63 

866.89 

151.15 

-1.9.1.57 

-46.748 

.74983 

.  211 

.404 

2774, 

190  • 

2700  , 

195. 

.0150  2 

752.  31. 

136.53 

-1.5,1.62 

-42.681 

.77124 

.207 

.409 

2624. 

200. 

.01523 

698.11 

129.61 

-1.3,1.1.6 

-40.625 

.78165 

.  206 

.413 

2545, 

205. 

.0151.5 

61.5.95 

122. 77 

-1.1,1.12 

-36.551 

.79190 

.205 

.417 

2454, 

210. 

.01568 

595.86 

116.11. 

-39.350 

-35,455 

.60200 

.205 

.422 

2363  . 

215. 

.01693 

51.7.75 

109.73 

-37.281. 

-34,334 

.81198 

.205 

.427 

2300, 

220. 

.01619 

501.52 

103.59 

-35.183 

-32,185 

.82137 

.  204 

.433 

2219, 

225. 

.0161.7 

1.56.93 

97.  76 

-33.051. 

-30,004 

.83166 

.202 

.439 

2143, 

230. 

.01678 

1.13  .68 

92.29 

-30.897 

-27.791 

.84138 

.196 

,445 

2075, 

235. 

.01711 

371. 33 

87,11. 

-28.681. 

-25.516 

.85117 

,  196 

,459 

1995, 

2<»0 . 

.  0 1 71. 7 

330.30 

61,56 

-26.  1.27 

-23. 192 

. 660  96 

,198 

,471 

1909, 

2<»5. 

.01767 

291.11. 

76.  36 

-24. 108 

-20.800 

.87082 

,  196 

,465 

1828, 

250. 

.01831 

253.28 

70.85 

-21.728 

-18.336 

.88077 

,195 

.  502 

1739, 

255. 

.01830 

217.25 

55.33 

-19.255 

-15.783 

.89089 

,194 

,622 

1545, 

260. 

.01938 

162.68 

59.73 

-15.599 

-13.111 

,90127 

,  194 

,547 

1545, 

265. 

.02003 

11.9.27 

51.. 17 

-14,000 

-10.288 

.91202 

,  194 

.582 

1439, 

270. 

.02086 

117.50 

1.8.55 

-11,120 

-7.258 

,92335 

,  196 

.632 

1325. 

275. 

.02188 

87.50 

1.2.77 

-7,972 

-3.920 

,93559 

,  198 

.707 

1204. 

280. 

.02327 

60.13 

36.70 

-4.410 

-.102 

.94935 

,202 

.830 

1071. 

285. 

. 02536 

35.92 

30.15 

-.127 

4.570 

.96568 

.  233 

1.057 

924. 

290. 

.02926 

17.78 

22.  86 

5.663 

11,080 

.98853 

,223 

1.574 

763. 

295. 

.03703 

11.76 

16.17 

13.394 

20,251 

1. 01987 

.234 

1.699 

555. 

300. 

.01.591. 

16.13 

12,22 

19.758 

28,274 

1.04667 

.222 

1.304 

653. 

310. 

.05869 

28.87 

6,P0 

25.951 

37,818 

1.07822 

.201 

.  731 

698, 

320. 

.06798 

1.0.03 

7.21 

31,487 

44,075 

1.09811 

.  190 

.645 

730, 

330. 

.07570 

1.9.90 

6.21. 

35,028 

49,046 

1.11342 

.  183 

.456 

760  , 

3<>0. 

. 08219 

58,58 

5.56 

38,055 

63.330 

1.12621 

.178 

.405 

765, 

350. 

.08870 

66.51. 

5.06 

40,772 

57.196 

1.13742 

.175 

.  371 

308, 

360. 

.09!.  1.9 

73.91. 

i.,65 

43,283 

60.781 

1.14752 

.173 

.  347 

830, 

370. 

.09997 

80.90 

1..33 

45.545 

64.157 

1.15677 

.171 

.  329 

850, 

380. 

.10520 

87.1.9 

1..0S 

47,895 

67 .376 

1,15535 

.  169 

.  315 

869, 

390. 

.11023 

93.78 

3.82 

50.058 

70.470 

1,17339 

.  163 

.304 

887. 

<>00. 

.11510 

99.81 

3.61 

52.150 

73.464 

1,18097 

.167 

.295 

905. 

<tlO. 

.11983 

105.62 

3.1.3 

54.185 

76,376 

1,18815 

.165 

.267 

921. 

■•28. 

.12'.i.'. 

111.21. 

3,28 

55.173 

79.216 

1,19501 

.155 

.281 

937. 

i>30. 

.12896 

116.69 

3.13 

58.119 

61.999 

1,20155 

,154 

.276 

953. 

<>'>0. 

.13338 

122.00 

3.01 

50.031 

84,730 

1,20783 

,  163 

.271 

968. 

<t5a. 

.13773 

127.17 

2.89 

51.913 

67.417 

1,21387 

,  153 

.267 

982. 

'>6I1. 

.11.201 

132.23 

2.79 

63.769 

90.065 

1.21959 

,  162 

.25  3 

997. 

1)70. 

.1<.623 

137. 16 

2,69 

65.602 

92,579 

1.22532 

.162 

.260 

1010. 

<i8a. 

.15039 

11.2.01. 

2,60 

67.414 

95.253 

1.23076 

.  151 

.257 

1024. 

■•SO. 

.151.51 

11.6.82 

2,52 

69.209 

97,821 

1.23503 

.161 

.254 

1037, 

500. 

.15859 

151.52 

2.1.1. 

70,988 

100,354 

1,24115 

,  161 

.252 

1050, 

SIO. 

.16262 

156.15 

2.37 

72.753 

102,866 

1.24512 

.160 

.  250 

1053, 

S20. 

.16662 

160.71 

2,31 

74,506 

105.360 

1.25096 

.  160 

.248 

1075, 

530. 

.17059 

165.22 

2,21. 

76,247 

107.836 

1.25566 

.160 

.247 

1087, 

5<>Q. 

.171.53 

169.68 

2.19 

77.979 

110.297 

1.26028 

.160 

.245 

1099, 
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TABLE  VIb.   THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


1100.   PSIA  ISOBAR 


TEMPERATURE        VOLUME  ISOTHERM  ISOCHORE        INTERNAL        ENTHALPY  ENTROPY 

DERIVATIVE     DERIVATIVE  ENERGY 
DEC.   R  FT^/LB         FT*-PSIA/La       PSIA/R  BTU/LB  BTU/LB  BTU/LB-R 


Cv 

BTU/LB-R 


Cp  VELOCITY 
OF  SOUND 
BTU/LB-R  FT/S 


99.^06 

.01221 

2035.00 

320.38 

-83.054 

-90.566 

,50282 

.262 

.397 

3827, 

100« 

.01223 

20  75.77 

318 . 51 

-82. 821 

-80.331 

.50518 

.262 

.397 

3820, 

105* 

.  0123'4 

1998.29 

303.63 

-80 • 661 

-78 . 347 

.52454 

,  260 

.  397 

3758, 

110* 

•  012'*6 

1921.50 

290 .10 

-78.903 

-76,365 

.54297 

.  258 

.396 

3700. 

115* 

. 01256 

1845.37 

277. 65 

-76  B  948 

-74.386 

.55057 

,255 

.  396 

3642, 

120* 

. 0127  0 

1769. 89 

266.0  5 

-74.994 

-72.407 

. 57741 

.  252 

.395 

3595. 

125* 

.01282 

1695. 05 

255.15 

-73.042 

-70.430 

.59355 

.  249 

,  395 

3530. 

130  • 

.01295 

1620 .93 

244. 82 

-71.091 

-68.454 

,60905 

.  246 

.395 

3473. 

135* 

.0130  7 

154  7 .59 

2  34.97 

-69 .141 

-66.478 

•62397 

.  243 

.395 

3417. 

fiO* 

•  01320 

1475.11 

225. 53 

-67.192 

-64.502 

,63834 

.239 

.395 

3359, 

li|5. 

.0133', 

1403.59 

216.43 

-65.243 

-62.526 

,65221 

.236 

.395 

3301. 

150  • 

*  0 1348 

1333. 13 

20  7.62 

-63.294 

-60,548 

,66562 

,232 

.396 

3242. 

155* 

•  01 362 

1263 . 84 

199.0  8 

-61.344 

-58.569 

,67859 

.  229 

.  396 

3182. 

160  • 

. 01377 

1195 . 82 

190 . 76 

-59. 392 

-56,567 

.69118 

.226 

.397 

3121 , 

165* 

.01393 

1129.21 

182. 64 

-57. 438 

-54,60  2 

,70340 

.222 

,397 

3  058, 

170  • 

•  01409 

1G64 . 10 

174. 71 

-55.481 

-52,612 

, 71528 

,  219 

,  398 

2993. 

175  • 

. 0 1425 

10  0  0.61 

166. 94 

-53.5  20 

-5  0  ,617 

, 72684 

,  216 

,40  0 

2927. 

160  • 

. 0 1442 

939.85 

159.34 

-51.553 

-48,615 

,73912 

,214 

,401 

2858, 

165  • 

. 01461 

878.91 

151.88 

-49.5  79 

-46,60  4 

.74914 

,211 

,40  3 

2787. 

190  • 

•  01479 

82  0.90 

144 .58 

-47.597 

-44,58  3 

. 75992 

,209 

.40  5 

2714, 

195. 

.01499 

764. 88 

137.44 

-45.604 

-42.55C 

,77049 

,208 

,408 

2539. 

20  0 « 

.01520 

710.90 

130 .46 

-43.598 

-40.502 

,78086 

,206 

,411 

2561. 

205* 

•  01 542 

65  8.99 

123.67 

-41.5  76 

-38.436 

,79106 

,206 

,415 

2482. 

210  • 

.01564 

609. 14 

117.0  6 

-39.536 

-36.350 

,80112 

,205 

.  419 

2401. 

215a 

.01589 

561.27 

110.72 

-37.476 

-34.240 

,81105 

.205 

,424 

2320 , 

220* 

.01614 

515.28 

104.63 

-35.391 

-32. 103 

,820  87 

.204 

,430 

2241 , 

225* 

. 01642 

470.93 

98.84 

-33. 282 

-29. 938 

.83060 

•  20  3 

,436 

2  166. 

230  • 

. 01671 

427 . 92 

93.41 

-41.148 

-27. 744 

. 84024 

.198 

.  44  1 

2099, 

235* 

.0170  3 

385.61 

88.41 

-28.963 

-25.494 

,84  992 

.198 

,454 

2022, 

2'tO  • 

.0173  6 

345 .07 

82.90 

-26. 737 

-23.197 

, 85959 

.198 

,465 

1939. 

2'»5. 

.01776 

306.38 

77.67 

-24.459 

-20.841 

.86931 

.  197 

,478 

1359. 

250  • 

. 01818 

269.0  8 

72.  35 

-22.126 

-18 . 423 

,87908 

,  195 

.493 

1775. 

255» 

.01865 

233.61 

67.00 

-19.721 

-15,923 

, 88898 

,194 

,510 

1666, 

260  • 

.01918 

199.51 

61.58 

-17.229 

-13,322 

,8990  8 

,  194 

,530 

15  91, 

2&5« 

. 0197  9 

166 .72 

56  .  23 

-14.632 

-10,60  0 

.90  945 

,  194 

,55  8 

1492 , 

270  • 

.02052 

135.67 

50  .  91 

-11.895 

-7.715 

,92023 

,  194 

,59  7 

1389, 

27  5  • 

.196 

,65  0 

1279, 

280. 

.02251 

79.46 

40.03 

-5.762 

-1.176 

.94400 

.  198 

,  728 

1163, 

zes. 

.02401 

55.48 

34.  34 

-2.157 

2,735 

,95784 

.201 

,949 

1041, 

290. 

.02624 

35.33 

28.38 

2.135 

7,480 

,97436 

,  210 

1,053 

907, 

295. 

.02985 

21.71 

22.40 

7.381 

13.461 

,99480 

.220 

1.  344 

784, 

303. 

.03549 

16  .79 

17.22 

13.423 

20.653 

1.01897 

.  224 

1.460 

712. 

310. 

. 04792 

24,  04 

11.44 

22.855 

32.617 

1,05826 

,  208 

.926 

704. 

320. 

.05750 

34.93 

8.94 

28.544 

40.257 

1,08255 

.  194 

.643 

732. 

330. 

.06526 

45.03 

7.53 

32.686 

45.978 

1.10017 

.186 

.514 

759. 

3<t0. 

.07190 

54.19 

6.60 

36.083 

50.74C 

1,11439 

.  131 

.443 

785. 

350. 

.07798 

62.61 

5.94 

39.050 

54.934 

1.12656 

.  177 

.  399 

308. 

360  . 

.08354 

70.34 

5.42 

41.746 

58.762 

1. 13734 

.  174 

,  369 

830. 

370  . 

.08877 

77.60 

5.  OC 

44.251 

62.332 

1.14712 

.172 

,346 

851. 

390. 

.09373 

84.47 

4.66 

46.616 

65,70  7 

1,15613 

.  170 

,329 

870. 

390. 

.  098<.6 

91,01 

4.  37 

48.874 

66,933 

1,16451 

,  159 

,316 

989. 

ItOO. 

.10306 

97.27 

4.13 

51.047 

72,039 

1,17237 

,  158 

,305 

906. 

<«10. 

.  10  750 

1C3. 29 

3.91 

53.151 

75.047 

1,17980 

.  167 

,296 

923. 

•tza. 

.11181 

1C9.11 

3.72 

55.198 

77.973 

1,18685 

.  165 

,289 

939, 

<<30. 

. 11602 

114.74 

3.55 

57.197 

80.830 

1,19357 

.  165 

.283 

955. 

<titO. 

. 12015 

120. 21 

3.40 

59.155 

83.628 

1.20000 

.  164 

.277 

970. 

1.50. 

. 12419 

125.54 

3.26 

61.079 

86.375 

1,20618 

.  153 

,272 

965. 

1.60. 

.12617 

130.74 

3.14 

62,972 

89.078 

1.21212 

.163 

,268 

999, 

<t70. 

.13208 

135.83 

3.C3 

64,838 

91.741 

1.21785 

.  162 

,255 

1013, 

<<ao. 

. 13594 

140.82 

2.92 

66,681 

94.370 

1.22338 

.  152 

.261 

1027, 

•.90. 

.13975 

145.71 

2.  83 

68,5113 

96.969 

1,22874 

.161 

,258 

1040  , 

50J. 

.14351 

150.53 

2.74 

70.307 

99,540 

1,23393 

.  161 

,256 

1053, 

513. 

.14724 

155.26 

2.66 

72,095 

102,087 

1.23898 

.161 

,254 

1066, 

520. 

.15093 

159.93 

2.58 

73,869 

104,613 

1.24388 

.  150 

,252 

1079. 

530. 

. 15459 

164.54 

2.51 

75.629 

107,119 

1.24866 

.  160 

,253 

1091. 

51.0. 

.15822 

169.10 

2.44 

77.379 

109,607 

1.25331 

.150 

.248 

1103. 
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TABLE   VI b.   THERM0DYN4MIC   PROPERTIES  OF  OXYGEN 


1200.   PSIA  ISOBAR 


TEMPERATURE 
DEG.  R 


VOLUME 
FT^/LB 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
FT^-PSIA/LS  PSIA/R 


INTERNAL 
ENERGY 
STU/LB 


ENTHALPY 
BTU/LB 


ENTROPY 
BTU/LB-R 


Cy 

BTU/LB-R 


Cp  VELOCITY 
OF  SOUND 
BTU/LB-R  FT/S 


99.5f»3 

.01221 

2090.81 

320.1*1 

-83.039 

-60.326 

.50295 

.252 

.397 

3831. 

100  • 

•  01222 

20  83 . 76 

318 . 99 

-62. 862 

-80  .  1**7 

.501*76 

*  252 

.397 

3  825. 

105* 

,0123*1 

20  06.50 

30**.  11 

-6  0.90** 

-78.153 

.  52*»11 

.250 

.  396 

3761*. 

110* 

.  012'*5 

1929. 93 

290 .56 

-7  6  .  9<49 

-76.182 

.51*251* 

,256 

•  396 

3705* 

115« 

.0125  7 

1 85ft  .02 

278 . 13 

-76.996 

-71*.  20  3 

.56011* 

.255 

.  395 

36**9  • 

120  • 

.01269 

17  7  8.7** 

266.5  3 

-75  .OitS 

-7  2.226 

. 57597 

.  252 

.395 

3592  • 

12  5. 

. 01281 

170^.13 

255.  6** 

-73. 097 

-7  0.250 

.59310 

,21*9 

.395 

3537  . 

130  • 

. 01293 

1630.2  3 

21*5  .  32 

-71. 150 

-66.275 

.50  65  9 

,21*6 

.395 

31*81. 

135, 

.0130  6 

1557 .11 

2  35  .  **8 

-69.201* 

-55.301 

.6231*9 

,21*3 

.395 

31*21*. 

I'tO* 

.01319 

1 U  8'.  .  86 

226.0** 

-67.259 

-5**.  327 

.63765 

,21*0 

.395 

3  367. 

. 01333 

11.13.57 

216.96 

-55.31*. 

-52.353 

.55170 

.235 

.  395 

3310. 

150  • 

• QiZk? 

13t*3  •  35 

208.17 

-63, 3  69 

-60 .377 

.56509 

.233 

.395 

3251. 

155, 

•  0 1 361 

127'#.  29 

199.6** 

-6 1 .  '*2'* 

-58.1*00 

. 67806 

,229 

.395 

3191 . 

160  • 

.01 376 

1206.52 

191 .  3*» 

-59.1*78 

-56.1*21 

.69062 

,226 

.395 

3130. 

155, 

.01 391 

llf*0  .  l*. 

183.25 

-57.530 

-51*. 1*39 

.70262 

•  223 

.397 

3068. 

17  0, 

.  Ol'iO? 

10  75.28 

175.3** 

-55.579 

-52.1*53 

.  7 1 1*6  7 

.219 

.398 

3001*. 

175, 

.  01'»23 

1012.0** 

167.60 

-53.625 

-50.1*62 

•  72622 

•  217 

.399 

2936. 

180  • 

. Ql^^O 

950 . 53 

160. 03 

-51.665 

-i*6.i*&5 

.7371*7 

,211* 

.  1(0  0 

2870. 

185  • 

•  01*t58 

690.8** 

152.61 

-**9 . 700 

-i*&.  1*60 

.  71*81*5 

,  212 

.1*02 

2800. 

190  • 

•  01**77 

833.0  7 

1**5.  3** 

-**7 . 726 

-(,1* .  1*1*1* 

.75921 

.210 

.  1*0 1* 

2728. 

195. 

.01ii96 

777.30 

138.2** 

-1*5.71*2 

-1.2.1*18 

.75971* 

.208 

.1*07 

2651*. 

20  0« 

.01517 

723.56 

131.30 

-1*3.  71*7 

-1*0  .  377 

.78008 

.20  7 

.  1*1  0 

2577  , 

205  • 

•  0 1 538 

671*  89 

1 2**  .  55 

-1*1 .  7  36 

-36. 319 

.79025 

,206 

.  1*1 3 

21*99. 

21 0  • 

.01560 

622.27 

110.01 

-39.709 

- 36 .  2 ** 2 

.80  026 

.20  6 

.  1*1 8 

21*  1 9. 

215, 

57**.  63 

111.69 

-37.662 

.205 

.1*22 

23**0  . 

220  • 

.0160  9 

526.86 

^qo'ho 

-35.591* 

-32*018 

. 81991 

.  205 

.1*27 

2262. 

225, 

. 01636 

-33.503 

-29.867 

.82957 

.20  3 

.1*32 

2188. 

230, 

**^1*  96 

9'*'50 

• 

.  1*37 

2121*  . 

23  5, 

.01696 

399.70 

69.63 

-29.2  33 

-2 5 .  **6i* 

.  1*5  0 

201*9. 

2*tO  • 

8*.. 19 

*  85827 

'  198 

1958. 

ZitS. 

.01766 

321.30 

76.92 

-24.792 

-20.668 

.65786 

.  197 

.**71 

1888. 

~9n** ?o 

.  195 

sss' 

2^9* 

.86719 

1723* 

26 0  • 

*  ^ 

215.7** 

I*  7  710 

*Qn7?? 

*  1  9l! 

.517 

153**. 

'  9flft 

.  539 

270  * 

' 0202  3 

152*88 

53  oi 

"l2  581 

"  8  086 

'917^6 

• 

570 

275. 

.02101 

12**.  16 

<*7  .  96 

-9.610 

-5  . 11*3 

. 92825 

.191* 

.611 

13**  1*. 

280  . 

.02195 

97  .56 

**2.81 

-6.61*1* 

-1.965 

.93971 

.196 

.665 

1239. 

285. 

.02315 

73.78 

37.63 

-3.613 

1.531 

.95209 

.  198 

.71.0 

1132. 

290. 

.021.75 

52.90 

32.35 

.0  28 

5.528 

.95600 

.  203 

.851* 

1015. 

295. 

.02701 

36.59 

27.07 

1**169 

10.170 

.98187 

.  210 

1.008 

902. 

300. 

.03023 

26.09 

22.09 

6.901 

15.528 

1.00021 

.215 

1.168 

810. 

310. 

.03972 

23.18 

1*1.73 

18.501 

27.327 

1.03856 

.211 

1.060 

731*. 

320. 

.0'te98 

31.57 

11.03 

25.350 

35.231* 

1.05590 

.  198 

.  7<*5 

7**2. 

330. 

.05666 

**1.27 

9.0<< 

30.161* 

1.2.771. 

1.0870** 

.169 

.578 

761*. 

3'tO. 

.06325 

50.52 

7.79 

31**005 

1*8.050 

1.10283 

.183 

.1*86 

788. 

350. 

.06912 

59.12 

6.92 

37.260 

52.619 

1.11606 

.179 

.1.29 

611. 

36  0. 

.071.50 

67.13 

6.26 

1*0.160 

56.711. 

1.12759 

.176 

.  392 

832. 

370. 

.  0791(9 

7<*.68 

5.7** 

1*2.819 

50.1*63 

1.13792 

.171. 

.365 

853. 

380. 

.  08lt23 

81.77 

5.32 

1*5.309 

51*. 021* 

1.1**737 

.  172 

.  31*1* 

872. 

390. 

.08871. 

88.52 

<*.97 

1*7.666 

67.387 

1. 15610 

.  170 

.329 

890. 

itOO. 

.09308 

9*.. 99 

1..67 

1*9.926 

70.609 

1.151.26 

.  169 

.  316 

908. 

<>ia. 

.09727 

101.20 

**.<*1 

52.103 

73.717 

1.1719** 

.158 

.  306 

925. 

i>20. 

.10133 

1C7.19 

'*.19 

5*.. 213 

76.730 

1.17920 

.  157 

.297 

91.1. 

it30. 

.10529 

112.98 

3.99 

56.266 

79.663 

1.18610 

.165 

.290 

957. 

<»itO. 

.10916 

118.61 

3.81 

56.273 

82.530 

1.19269 

.  165 

.281* 

972, 

<t50. 

.11295 

12<*.08 

3.65 

50.239 

85.338 

1.19900 

.  16** 

.278 

967. 

<t60> 

.11667 

129. <*2 

3.50 

62.170 

86.095 

1.20506 

.  163 

.273 

1002. 

ii7a. 

.12033 

13**. 63 

3.37 

61**071 

90.606 

1.21090 

.  163 

.269 

1016. 

<>80. 

. 12393 

139.7** 

3.25 

65.91*5 

93.1*83 

1.21553 

.162 

.266 

1030. 

i>90. 

.127^8 

l'.i».75 

3.1** 

67.796 

96.123 

1.22197 

.  162 

.262 

101*3. 

600. 

.13099 

l'*9.67 

3.0** 

59.625 

96.732 

1.2272*. 

.161 

.260 

1056. 

510. 

.131*  lie 

15<*.51 

2.95 

71.1*35 

101.311* 

1.23236 

.  151 

.257 

1069. 

520. 

.13789 

159.27 

2.86 

73.231 

103.872 

1.23732 

.  160 

.255 

1082. 

530. 

.1<|130 

163. 9S 

2.78 

75.011 

105.1*08 

1.21*215 

.160 

.253 

1095. 

6i>0. 

.l't'»67 

168.62 

2.71 

75.778 

108.921* 

1 .21*685 

.  160 

.251 

1107. 
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TABLE   VIb.   THERMODYNAMIC   PROPERTIES  OF  OXYGEN 


1300.  PSIA  ISOBAR 


TEMPERATURE 
0E6.  R 


FT^/LB 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
FT^-PSIA/LB  PSIA/R 


INTERNAL 
ENERGY 
BTU/LB 


ENTHALPY 
BTU/LB 


ENTROPY 
BTU/LB-R 


BTU/LB-R 


Cp 


VELOCITY 
OF  SOUND 
BTU/LB-R  FT/S 


99.68S 

.01221 

2096.60 

320.1)5 

-83.025 

-80.086 

.50309 

.  262 

.397 

3831*. 

100« 

•  01221 

2091 • 77 

319  , 1.7 

-62.903 

-79.963 

.501*33 

.  262 

.397 

3831. 

lOS. 

.01233 

201<> .  70 

301..58 

-80  •  91*7 

-77. 980 

.52368 

.  250 

.  396 

3770. 

110. 

.  012<t<> 

1936. 35 

291 .05 

-78.995 

-75.999 

.51*211 

.258 

.396 

3712. 

115. 

.01256 

1862.6i> 

278.61 

-77.01*5 

-71*. 021 

. 55970 

.  255 

.  395 

3655. 

120. 

.01268 

1767.59 

267.02 

-75.097 

-72.01*5 

.57652 

•  253 

,395 

3599. 

125. 

.01280 

1713.18 

256.12 

-73. 151 

-70.070 

.59251* 

.250 

.  395 

351*3. 

13a. 

.01292 

1639.50 

21.5.  81 

-71.208 

-68.096 

.50812 

.  21*6 

.395 

31*88. 

135. 

.01305 

1566.61 

235.98 

-69.255 

-65.12'* 

.62301 

.  21*3 

.  391* 

31*32. 

I<t0. 

.01318 

li«9't.58 

225. 56 

-67.321* 

-51*. 151 

.63736 

.  21*0 

.  391. 

3375. 

I't5. 

.01331 

11.23.51 

217.1.8 

-65.381* 

-62.179 

.65120 

.236 

.391* 

3318. 

150  . 

.  013<>5 

1353.51 

208.71 

-53.1*1*1* 

-60.205 

.66<>57 

.233 

.  395 

3260. 

155. 

■  01359 

128<>.69 

2  00.20 

-61.501* 

-58.232 

.67752 

.  229 

.395 

3201. 

160  . 

♦  0137*1 

1217 . 15 

191 . 92 

-59.563 

-56.255 

.69007 

■  226 

.  39  5 

311*0  . 

165. 

.01369 

1151. 02 

183.65 

-57.521 

-51*. 277 

.7022'* 

.  223 

.396 

3078. 

170. 

.Ol'tOS 

1066.39 

175. 96 

-55.576 

-52.291* 

.711*08 

.220 

,  397 

3015. 

175. 

•  01'*2  1 

1023. 39 

168.25 

-53.728 

-50.307 

.72550 

.217 

.398 

291*9. 

180. 

.  oi<(3e 

962. 12 

150. 71 

-51^775 

-1*8.31'* 

.73683 

.  211* 

,  399 

2882. 

185. 

.  01<>56 

902.58 

153. 32 

-1*9.618 

-1*6.31'* 

.71*779 

.  212 

.<*01 

2813. 

190. 

.  01^7'* 

61.5.15 

l'>5.  09 

-1*7.853 

-1.1*.  30  >• 

.75851 

.210 

.1*03 

271*2. 

195. 

.OlitSS 

769.61 

139. 02 

-1*5*878 

-1*2.281* 

.75901 

.208 

.1*05 

2658. 

200. 

•  01513 

736.11 

132 . 12 

•1*3*693 

-1*0.250 

.77931 

.207 

.1.08 

2593. 

205. 

.  01  53l< 

561..  66 

125.1.2 

-1*1.893 

-38.200 

.789i«i* 

•  206 

.1*12 

2515. 

210. 

•01557 

635.25 

118.91 

-39.878 

-36.131 

•  7991*1 

.  206 

.1*15 

2i*37* 

21 5« 

•  01580 

5  67.61* 

112.51. 

-37.81*5 

-31*. 01*2 

.80921*  , 

.20  6 

•  't20 

2359^ 

220. 

•  0160'* 

51*2  .28 

106. 63 

-35.791 

-31.929 

.81896 

.  205 

.1*25 

2282. 

225. 

•  01631 

1(98.37 

100.92 

-33.717 

-29. 792 

. 82856 

•  203 

•  '.29 

2210. 

230. 

•  01 656 

t»55 . 81 

95.55 

-31. 625 

-27.533 

.  8380<* 

•  198 

,  1.33 

211.7. 

235. 

.01689 

1*13  .  53 

90.77 

-29.1.93 

-25.1*27 

.81*753 

.  199 

.'*'t6 

2071*. 

2<(0. 

•01721 

373.92 

85 .  1*3 

-27.323 

-23.179 

.85700 

.  198 

•  '•55 

1995. 

2'>5. 

•01757 

335.93 

60.12 

-25.111 

-20.682 

.8561*7 

.197 

•  1*61* 

1916. 

250 . 

•  0 1 795 

299.55 

75.06 

-22.858 

-18.537 

.  87591* 

.  195 

•  1*76 

1839. 

255. 

•  01 937 

251. .  9  0 

70.02 

-20.550 

-15.12  7 

.  8851*9 

,191. 

,1*89 

1758. 

260. 

•  01685 

2  31 ,  (.5 

61* .  95 

-16.177 

-13.51*0 

.89515 

,  193 

•  505 

1571*. 

265. 

•  0 1 938 

199.60 

59.  87 

-15.7  33 

-11.059 

.901*91* 

.  193 

•  521* 

1581*. 

270  • 

•  0 1  99  8 

159 . 1.2 

51* .  96 

-13.201 

-8.391 

a  911*95 

•  193 

,51*9 

11*91*  • 

275. 

.02066 

l<tl.l3 

50  . 11 

-10.553 

-5.575 

.92529 

.193 

,581 

l'*01* 

280. 

.02151 

n't. 78 

1.5.25 

-7.757 

-2.580 

.93608 

.191* 

•  622 

1305^ 

285. 

.02252 

91.15 

1*0.  36 

-1..770 

.650 

.91*751 

•  195 

•  671* 

1207. 

290. 

. 02379 

69.90 

35.52 

-1.501* 

1..222 

.95995 

.  200 

•  71*8 

1101. 

295. 

52.25 

30.72 

2.068 

8.193 

.97353 

•  205 

•  81*1* 

999. 

300. 

.C2766 

39.01 

26.10 

6.016 

12.573 

.96858 

.209 

,951 

907. 

310. 

.03i«2't 

27.1*1 

18.32 

11.. 613 

22.655 

1.02195 

.210 

1,03't 

791. 

320. 

.  0<t228 

30  .76 

13.1.7 

22.070 

32.21*9 

1.05181 

.201 

•  825 

766. 

330. 

.li'.962 

38.91. 

10.78 

27.571 

39.516 

1.071.19 

,  191 

,5'*0 

777. 

3<>a. 

.05603 

1.7.78 

9.13 

31.81*3 

1*5.330 

1.09155 

.165 

.530 

795. 

350. 

. 05172 

56.35 

8.00 

35.1*05 

50.261* 

1.10567 

.181 

•  1*61 

917. 

360. 

.05691 

6I..1.7 

7.18 

38.526 

51*. 636 

1.11819 

.177 

•  <*16 

837. 

370. 

.07173 

72.17 

5.51. 

1*1.357 

58.621* 

1.12912 

.175 

•  381* 

857^ 

380. 

.07525 

79.1.11 

6.03 

1*3.977 

62.331. 

1.13902 

.173 

•  360 

875. 

390. 

. 06C56 

86.  36 

5.50 

1*6. 1*1*  ■« 

65.837 

1.11*812 

.171 

.3<t2 

891*  • 

1.00. 

.061.69 

92.99 

5.25 

1*8.791 

69.178 

1.15658 

.170 

•  327 

911* 

<«1U. 

.06667 

99.35 

1..  91* 

51.01*1* 

72.388 

1.161*50 

.169 

•  315 

928. 

<.2a. 

.09252 

105.50 

i*.58 

53.218 

75.1*89 

1.17196 

.167 

•  305 

91*1*. 

<>3a. 

.09626 

111.1.1. 

1*.<*1* 

55.329 

78.501 

1,17906 

.  165 

•  297 

960. 

.<>i>0. 

.09991 

117.20 

i**2i* 

57.385 

61.1*36 

1.18581 

.166 

•  290 

976. 

't50. 

.  103<<a 

122.60 

if05 

59.396 

81*. 306 

1,19225 

,  165 

•  281* 

990. 

<t60. 

.10698 

126 .25 

3.89 

51.366 

87.119 

1.1981*1. 

.161* 

.279 

1005^ 

it7a. 

.110<»2 

133.59 

3.71* 

63.302 

89.882 

1.201*39 

.  163 

.271* 

1019^ 

iteo. 

•11380 

138.61 

3.60 

65.206 

92.602 

1.21011 

.  163 

•  270 

1033. 

<t90. 

.11713 

11.3.92 

3.1*7 

57.087 

95.281* 

1,21561* 

.162 

•  266 

101.7. 

500. 

.120'«2 

11.8. 9i« 

3.36 

68.91*2 

97.931 

1.22099 

.152 

•  263 

1060. 

510. 

.12307 

153.88 

3.25 

70.777 

100.51*8 

1.22617 

.161 

•  26  0 

1073. 

520. 

.12689 

158.73 

3.15 

72.593 

103.138 

1.23120 

.161 

•  258 

1086. 

530. 

.13007 

163.52 

3.06 

71*, 392 

105.  701* 

1.23609 

.160 

•  255 

1099, 

5<tO. 

.13322 

158.25 

2.98 

76.177 

108.21*8 

1.21*081* 

.160 

•  253 

1111. 
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TABLE    Klh.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


PSIA  ISOBAR 


TEMPERATURE 
OEG.  R 


VOLUME  ISOTHERM  ISOCHORE        INTERNAL        ENTHALPY  ENTROPY 

3ERIVATIVE      DERIVATIVE  ENERGY 
FT^/LB         Ft3-PSIA/LB       PSIA/R  3TU/L8  BTU/LB  BTU/LB-R 


Cp  VELOCITY 
OF  SOUND 
BTU/LB-R  FT/S 


99a  629 

•  0 1 2^  C 

210  2.39 

32  0.48 

-79.647 

100. 

. 01221 

2099.71. 

319.94 

-82.943 

-79.779 

.50391 

.262 

.397 

3835. 

105, 

.01232 

2022 .89 

3C6.05 

-80.990 

-77.795 

.52326 

.260 

.  396 

3775. 

110* 

■ fcqof 

' 

lit?* 

115» 

•  G 1 25  5 

1871.21. 

*  " 

"71  ReX 

120  a 

267  *  5  0 

*  c:7fin  ft 

7^^n 

12  5« 

•  0  1 2  7  9 

1722.21 

2  56. 61 

-73*206 

-69*890 

*  59219 

•  3g5 

13  0  a 

•  C  1  29 1 

246 . 3  0 

-71.265 

-67.917 

.60  766 

.24  7 

.  394 

' 

13  5a 

15 76  *  05 

-59 .327 

*  ^'un 

*  \q'u 

3439 

1*»0  • 

•  0  1 3 1 7 

1 5  0 1.  ■  2  5 

2  27. 0  7 

-57.369 

-53.975 

*  ft  7ftfl7 

• 

•  24  U 

3  363. 

1**5 

C1330 

11.33  1.1 

218   0  0 

-65  453 

62  005 

5507C 

237 

394 

3326 

150. 

.013i»". 

1363.61. 

209.24 

-53.518 

-60.034 

.66406 

.233 

.  394 

3259. 

155, 

.01356 

1295.01. 

200.75 

-51.583 

-56.052 

.67699 

.230 

.394 

3210. 

122  7.73 

165a 

•  0 1 38  6 

1161.63 

184. 44 

-57. 710 

-54.113 

.70156 

.223 

.395 

3  08  9. 

170* 

-55.772 

-52.134 

.  220 

395 

175a 

*  G 1 uiq 

1  0  3 1.  •  6  7 

16  8. 89 

-53.630 

-5  0 . 1 5 1 

.72499 

.217 

.  397 

2961 ' 

ISO  a 

'oi'»36 

973.63 

161 • 38 

-51.685 

-48.163 

.73619 

.215 

•  3  9  6 

2  994. 

185  • 

•  01453 

15  4. 0  2 

-49.935 

-45.167 

.74713 

.212 

.400 

2826. 

190  a 

.Cl't72 

657.13 

146. 82 

-47.978 

-44.163 

75  782 

.210 

.402 

2755, 

195  a 

Ol'i'Jl 

601.81 

139.79 

-46 .012 

-42  148 

76829 

.20  9 

.404 

2663. 

200. 

.0151C 

71.8.53 

132.93 

-44.036 

-40.121 

.77656 

.207 

.407 

2609. 

zos. 

.01531 

697. 31 

125.26 

-42.047 

-38.078 

.78865 

.  207 

.410 

2532. 

n  *  on 

J 1  ^'  ^p! 

0  •  0 

*  an A^7 

215* 

*  n 1  Q7fc 

' f; J- 

in? 

*  9nt 
• 

*  418 

220  a 

• .^^c7 

.42  2 

?7fl9 

o  »  n  * 

'  01&25 
* 

*  f 

f 

-29.712 

* 

*  7 
• 

73Tt  * 

230* 

•01652 

1. 69  •  1.8 

96  .58 

-31.6  52 

-27.569 

.63699 

.196 

51  7n  * 

o  *  A  t 

91.87 

^* 

-25.384 

.199 

'  uuy 

*  Te^n 

2^0  • 

•  0 1 7 1 H 

36  6. 03 

86.63 

■  27  a  6  0  0 

-23.157 

. 855  76 

.198 

.450 

2  022. 

21*5 

017'«8 

350  29 

61  40 

25  t*L7 

20  886 

86513 

197 

459 

1945 

2S0. 

.01785 

311..  30 

75.34 

-23.198 

-18.572 

.87448 

.196 

.469 

1868. 

2S5. 

.01825 

279.95 

71.40 

-20,930 

-16.199 

.66386 

.194 

.481 

1791. 

260* 

.01870 

24 6  •  7  3 

65.46 

-18.607 

-13.759 

.693  35 

.193 

.495 

265* 

•  01920 

215.25 

61.52 

-16.222 

-11.245 

.90293 

.  193 

.511 

1625. 

270a 

•  01976 

1 65  ■  1*  0 

56.73 

-13.766 

-  8 . 645 

.91265 

.193 

.531 

1540. 

275* 

.  02 0 <* C 

157.46 

52.06 

-11.217 

-5.930 

.92262 

.193 

.55  7 

1453. 

28  0* 

.02114 

131.31 

4  7.44 

-9.553 

-3.073 

.93291 

*  193 

.59  0 

1354. 

285* 

.02202 

10  7.77 

42.80 

-5  a  7  '♦O 

-.033 

.94  367 

.  194 

.629 

1273. 

290. 

.02308 

86.32 

38.24 

-2.723 

3.260 

.95514 

.198 

.682 

1175. 

295. 

.02'<'tO 

67.87 

33.73 

.500 

6.827 

.96733 

.  202 

.747 

1079. 

300. 

. 02607 

53.03 

29.41 

3.979 

10.739 

.98048 

.204 

.820 

993. 

310. 

.  030a<i 

35.58 

21.72 

11.574 

19.570 

1.00943 

.  206 

.930 

862. 

320. 

.03729 

33.01 

16.15 

18.963 

28.632 

1.03821 

.201 

.852 

905. 

330. 

.0't396 

38.44 

12.  72 

24.938 

36.334 

1.05192 

.193 

.690 

798. 

3<tO. 

.05005 

46  .22 

10.51 

29.534 

42.606 

1.06066 

.  187 

.571 

809. 

350. 

. 05553 

54.42 

9.20 

33.509 

47.904 

1.09502 

.  182 

.49  3 

826. 

360. 

, 06053 

62.44 

8.18 

36.862 

52.553 

1. 10913 

.178 

.440 

845. 

370. 

.06516 

70.17 

7.40 

39.86. 

56.759 

1.12055 

.175 

.403 

863. 

380. 

.,06951 

77.57 

6.79 

42.529 

60.550 

1. 13103 

.174 

.  376 

681. 

390. 

.07363 

64.64 

6.29 

45.208 

64.296 

1.14051 

.172 

.355 

899. 

i»00. 

.07756 

91.30 

5.85 

47.645 

57.751 

1.14925 

.171 

.  338 

915. 

itlO. 

.08135 

97.79 

5.5C 

49.976 

71.054 

1. 15744 

.169 

.325 

932. 

1.20. 

.08501 

1C4.05 

5.19 

52.216 

74.255 

1.16513 

.  166 

.  314 

946. 

'•30. 

.  0985.: 

110.11 

4.92 

54.386 

77.345 

1.17240 

.  167 

.  305 

964. 

ififO. 

.09202 

115.99 

4.56 

55.494 

60.350 

1.17931 

.  165 

.297 

979. 

450. 

.  0951.0 

121.71 

4.47 

58. 549 

63.282 

1.18590 

.  165 

.290 

994. 

iteo. 

.09871 

127.28 

4.28 

60.560 

86.151 

1.19220 

•  164 

.284 

1009. 

<»7  0. 

.10196 

132.71 

4.  11 

62.532 

66.964 

1.19825 

.  154 

.279 

1023. 

<.80. 

.10515 

138.03 

3.95 

64.470 

91.730 

1.20408 

.  163 

.274 

1037. 

<t9a. 

.10630 

143.24 

3.81 

65.376 

94.453 

1.20969 

.162 

.270 

1051. 

500. 

.lll'.u 

148.35 

3.68 

68.259 

97.138 

1.21512 

.162 

.257 

1064. 

SIQ. 

.111.1.6 

153.37 

3.56 

70.118 

99.790 

1.22037 

.  161 

.264 

1076. 

520. 

.1171.6 

158.32 

3.45 

71.955 

102.412 

1.22546 

.151 

.261 

1091. 

530. 

.1201.8 

163.19 

3.35 

73.775 

105.006 

1.23040 

.150 

.258 

1103. 

5<.a. 

.1231.1. 

168.00 

3.25 

75.577 

107.579 

1.23521 

.  160 

.256 

1116. 

TWO-PHASE  BOLNDARY 


132 


TABLE   «Ib.    THERMODYNAMIC   PROPERTIES  OF  OXYGEN 


1500.   PSIA  IS03AR 


TEMPERATURE        VOLUME  ISOTHERM         ISOCHORE        INTERNAL        ENTHALPY       ENTROPY  C\J  Cp  VELOCITY 

DERIVATIVE      DERIVATIVE       ENERGY  OF  SOUND 

OEG.   R  FT^/LB         FT^-PSIA/LS       PSI4/R  STU/LB  BTU/LB       BTU/L3-R       BTU/LB-R     BTU/LB-R  FT/S 


99.969 

.01220 

210  8.17 

320 . 52 

-82. 995 

-79.607 

.50  337 

.  253 

.  397 

381+2. 

100. 

.C122G 

2107.69 

320  .1*2 

-82.983 

-79.595 

.5031*9 

.  253 

.397 

381.1. 

105. 

.C1231 

2031  .01. 

305.53 

-81.0  33 

-77.612 

.52281. 

.  261 

.396 

3782. 

110. 

. 012U3 

1955 . 10 

292. 01 

-79.085 

-75.533 

.51+125 

.  258 

.396 

3721*. 

115. 

.  0125(4 

1879. 81 

279.56 

-77.11*0 

-73.556 

.55  363 

.  255 

.395 

3653 . 

120. 

.01266 

lec  5 . 17 

267 .98 

-75.199 

-71.682 

.57563 

.253 

.  395 

3612. 

125. 

. 01278 

1731.20 

257.0  9 

-73.259 

-69. 70  9 

.59171+ 

.250 

.391* 

3557. 

130. 

.01290 

1657.91+ 

21*6.  79 

-71.322 

-67.73  8 

.60  720 

.  2t*  7 

.391* 

3502. 

135. 

.01303 

1 5  85  .  1*8 

2  36.98 

-69.3  87 

-55. 768 

.52207 

.21*3 

.391* 

31+1+7, 

lUO  . 

. C 1 3l6 

1513.68 

227 . 57 

-67 .  1*51* 

-53.799 

.63539 

.21*0 

.  391+ 

3391. 

1<|5. 

•  01329 

li*i*  3  .  2  6 

218.52 

-65.522 

-61.631 

. 65  J 20 

.  237 

.391* 

3331.. 

150. 

.  013>.3 

1373. 71 

209. 78 

-53.591 

-59.862 

.66355 

.233 

.  391* 

3277. 

155. 

.01357 

13C5.31* 

201.30 

-51.661 

-57.893 

.5751+6 

.230 

.  391* 

3219. 

160. 

. C1371 

1236.25 

193.06 

-59.730 

-55.922 

.58897 

.  227 

.391. 

3159. 

165. 

.01386 

1172.58 

185.0  3 

-57.799 

-53.950 

.70111 

.223 

.395 

3093. 

170. 

.  Olt'Ol 

11C8.1.1 

177. 19 

-55.856 

-51.971+ 

.71291 

.220 

.395 

3036. 

175. 

.Ol"*!? 

101*5  .87 

169.53 

-53.931 

-1+9.995 

.  721*3  6 

.217 

.  396 

2972 . 

180. 

.31't3i< 

965,0  6 

152  . 01* 

-51.993 

-1+8. Olt 

.  73556 

.215 

.397 

2906. 

185. 

925 . 0  8 

151*.  71 

-50.050 

-U6.019 

.  71*  51*7 

.212 

.399 

2338. 

190. 

,  01'.69 

869. 01 

11*7.65 

-1*8.  101 

-1.1+.  020 

.75  711* 

.211 

.  1*0  1 

2768. 

195. 

. oixaa 

813.91 

11.0  .  55 

-1.5  .11*1+ 

-1.2.011 

.76  75  8 

.20  9 

.1+0  3 

2597  . 

200. 

. 015J  7 

760 . 85 

133.73 

-1.1.. 177 

-39.990 

.77781 

.  20  8 

.1.05 

2523. 

Z05. 

.01528 

7C9. 83 

127.09 

-1*2.198 

-37.955 

.78737 

.207 

.1+09 

251*8. 

210. 

.01r'»9 

660  .  61. 

120.67 

-1.0.206 

-35.903 

. 79775 

.207 

.  1+12 

21+72 . 

215. 

.01572 

613.82 

111.. 1.7 

-33.197 

-33.832 

.30  751 

.  206 

.1.15 

2395. 

220. 

.01595 

566 .65 

108.53 

-35.171 

-31.7m 

.81712 

.20  5 

.1*20 

2321. 

225. 

.01620 

525.13 

102.69 

-31*. 129 

-29.528 

.82551  ' 

.20  3 

.  1+21* 

2252 . 

230. 

.0161*7 

1.S2.  98 

97.58 

-32.073 

-27.1+99 

.83595 

.  199 

.1.26 

2192. 

235. 

.01676 

1*1*0  .  98 

92  .  91. 

-29.938 

-25.331. 

.31*528 

.  199 

.  1.38 

2122. 

2itO. 

.017C6 

1*01.95 

57.79 

-27.857 

-23.127 

.851*57 

.  198 

.1.1.6 

201+8. 

2'«5. 

.01739 

361*. 1.2 

82.62 

-25.710 

-20.879 

.86381* 

.  197 

.1+51+ 

1972. 

250  . 

. 01775 

328 . 77 

77.61 

-23.522 

-16.593 

.37308 

.195 

.1+53 

1998. 

255. 

.Diam 

291*. 56 

72.70 

-21.291 

-16.251+ 

.  33231* 

.  191* 

.1*73 

1322. 

260. 

.01356 

261.63 

57.91 

-19.012 

-13.855 

.691o5 

.  193 

.1*85 

171.5. 

265. 

.01903 

230  .1.8 

53.12 

-15.680 

-11.393 

.90101. 

.  193 

.530 

1561+. 

27a. 

.01956 

2C0.92 

58.39 

-11*. 238 

-8.656 

.91052 

.  192 

.517 

1532. 

275. 

.02C16 

173.26 

53.87 

-11.821 

-6.225 

.92J18 

.  192 

.533 

150  0  . 

280. 

. 020d2 

11*7.  29 

1.9. 1.C 

-9.251 

-3.1+76 

.93007 

.  192 

.  565 

11+15. 

285. 

.02161 

123.6  0 

1+1* .  97 

-6.5  82 

-.581 

.  91*  0  3  3 

.193 

,5  95 

1331. 

290. 

.02253 

1C2.22 

1*0. 6C 

-3.71.1* 

2.511+ 

.95111 

.  196 

.535 

1239. 

295. 

.02361. 

63.23 

35.  35 

-.759 

5.307 

.95237 

.199 

.691+ 

1150. 

300. 

.021.94 

67.31. 

32.  22 

2.1*12 

9.352 

.97*28 

.  202 

.736 

1057. 

310. 

.02866 

1.5.97 

21+.  71. 

9.251* 

17.213 

1.03005 

.  2D3 

.831 

933. 

320. 

.03373 

38.18 

18.86 

10.239 

25.506 

1.02o71 

.200 

.629 

355. 

330. 

.03951 

1*0.01 

11*. 82 

22.1*02 

33.377 

1.05052 

.191* 

.717 

329. 

3itO. 

.  01.511. 

1.6.05 

12.23 

27.1,32 

39.959 

1.07031 

.137 

.  601* 

329. 

350. 

.051,31. 

53.1*7 

10.50 

31.598 

1+5.560 

1.0  So58 

.133 

.521 

81.0. 

360. 

. 05512 

61.16 

9.26 

35.178 

50  .1.89 

1. 100s2 

.  179 

.1.63 

355. 

37  0. 

.05957 

68.71. 

6.  33 

38.360 

51*. 905 

1.11252 

.  177 

.1+22 

872. 

380. 

.  06371. 

76.12 

7.60 

1*1.263 

58.969 

1.12335 

.175 

.  391 

9  39. 

393. 

.  0676-3 

63.23 

7.0C 

1+3.95? 

62.759 

1.13321 

.  173 

.  358 

906. 

uog. 

.0711.6 

90  .06 

5.51 

1+5.1.93 

66.31.1 

1. 1H226 

.  172 

.  350 

922. 

''10. 

.07506 

96.51 

5.  09 

1+8.902 

69.751 

1.15071 

.  170 

.  331+ 

937. 

"♦20. 

.07855 

102.67 

5.73 

51.212 

73.031 

1. 15351 

.  169 

.  322 

953. 

it30. 

.08131. 

1C9.02 

5.1+2 

53.1.1*1 

75.20c 

1.16607 

.158 

.  312 

969. 

It  1.0 . 

.0852  3 

115.00 

5.15 

55.600 

79.271- 

1.17311. 

.167 

.303 

981*. 

1.50. 

.  08841. 

iza.il 

'..91 

57.701 

62.256 

1.17985 

.  166 

.295 

999. 

hbO. 

.09159 

126.1*7 

l+.  59 

59.753 

B5.192 

1.18529 

.  155 

.299 

1013. 

".70. 

.  091.67 

132.00 

i+.6t 

-  61.751 

68.056 

1.1921.5 

.  161+ 

.281. 

1  328. 

.C976S 

137  .1.1 

1..32 

63.731 

90 , 857 

1.19837 

.153 

.279 

iau2. 

itSO. 

.10067 

11.2.70 

1*.  16 

05.b69 

93.631 

1.20-.07 

.1-j3 

.271. 

1055. 

500. 

.  10  361 

11.7.90 

1+ .  01 

.  67.577 

96.351. 

1.20  J57 

.  152 

.27  0 

1069. 

510. 

.10t5!: 

li  3 . OU 

3.89 

69.1+59 

99.01*1 

1.211*89 

.  152 

.267 

1082. 

520. 

.Ij936 

158.02 

3.76 

71.319 

11, 1 .695 

1.22J01. 

.  161 

.25* 

1095. 

530. 

.11219 

162.97 

3.61+ 

73.158 

101* .  319 

1.  22501. 

.  150 

.  261 

1109. 

540. 

.111.99 

lt7.85 

3.51. 

7U.978 

105.918 

1.22990 

.  150 

.259 

1121. 
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T4BL£  VIb.   THERMODYNAMIC   PROPERTIES  OF  OXYGEN 


1600.    PSIfl  ISOBAR 


>fPERaTU=(E 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cv 

Cp 

VELOCITY 

FT3 /LC 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF  SOUND 

OEG.  R 

ft3 -PSIA/LB 

PSIA/R 

8TU/L8 

BTU/LB 

BTU/L8-R 

BTU/L9-R 

BTU/LB-R 

FT/S 

100.139 

. C1215 

2113.91. 

320.55 

-32.980 

-79.367 

.50  351 

.  253 

.  397 

3845. 

105. 

. 01231 

2033.17 

306.01 

-81.075 

-77.429 

.52241 

.  261 

.396 

3787. 

110. 

.  0121.2 

1963. ^l. 

292.1.8 

-79. 130 

-75.450 

.64083 

.  259 

.  395 

3730. 

115. 

.  0125". 

1668,36 

230  .  01. 

-77.188 

-73.474 

.55839 

.256 

.395 

3574. 

123. 

.C1265 

1813 . 92 

268.  1.5 

-75.21.9 

-71.500 

.57519 

.  253 

.  395 

3619. 

125. 

. C1277 

171.0  .  15 

257.57 

-73. 313 

-59,528 

.59129 

.  250 

.  394 

3564. 

130. 

.01269 

1667.11 

21.7.28 

-71.379 

-57.559 

.60674 

.247 

.394 

3509. 

135, 

. 0 1302 

1591. .  8b 

237  .  1.7 

-69.1.1.8 

-65,590 

.52160 

.  244 

.394 

3454. 

lit  J  . 

.01315 

1523  .1.8 

228.08 

-57.518 

-53,523 

.53591 

.  240 

.  393 

3399. 

Iki, 

.  01  328 

11.53.  C7 

219.01. 

-55.590 

-51,566 

.54971 

.  237 

.  393 

3343. 

150  . 

.  OlSiil 

1383.  71. 

210.30 

-53.661. 

-69.690 

.65304 

.234 

.393 

3285. 

165. 

.01355 

1315.58 

201.61. 

-61.738 

-57. 723 

.67594 

.230 

.  393 

3228. 

160  . 

. 01369 

121.6.72 

193.62 

-59.812 

-55. 755 

.66843 

.  227 

.  394 

3159. 

165, 

.oisei. 

1183.27 

185.61 

-57.886 

-53.785 

.70055 

.224 

.  394 

3108. 

170. 

.  OliiOO 

1119,32 

177. 79 

-55.950 

-51.813 

. 71233 

.221 

.395 

3045. 

175. 

.  Ol",!: 

IC  57 , 0 1 

170. 16 

-51..  031 

-4  9.837 

.72378 

.218 

.396 

2983. 

180, 

.011.32 

995,1.2 

162.69 

-52,099 

-47.857 

.73494 

.215 

.397 

2918. 

185. 

.011.1.9 

937,66 

155. 39 

-50,153 

-45.871 

.74583 

.  213 

.398 

2850. 

190  , 

.Ol^-o? 

880,80 

11-8.26 

-1.8.222 

-43.877 

.75646 

.211 

.400 

2781. 

195. 

.011.85 

825,92 

11.1 .30 

-1.5.273 

-41.873 

.76667 

.209 

.402 

2710. 

29  0  . 

.OlEOH 

773,05 

131.. 51 

-1.1.. 315 

-39. 866 

.7770  8 

.208 

.404 

2538. 

205. 

,01521. 

722.2'. 

127.91 

-1.2.31.6 

-37.830 

.78710 

.207 

.407 

2563. 

210 . 

,ei:»L 

673  .1.1. 

121,52 

-1.0.361. 

-35.785 

.79596 

.  207 

.411 

2488. 

215. 

,01568 

625.51 

115. 36 

-33.357 

-33.723 

.80666 

.  205 

.414 

2413. 

220. 

,01591 

581.62 

109.  1.5 

-36.355 

-31.641 

.81623 

.  206 

.418 

2340. 

225. 

,i)1515 

538.28 

10  3.81. 

-31.,  327 

-29. 641 

.  82567 

.204 

.421 

2272. 

230  . 

.0161.1 

1.96.  32 

96.56 

-32.268 

-27.425 

.83496 

.  199 

.423 

2213. 

235. 

.01669 

1.61.. 1.3 

93.97 

-30.221. 

-25.276 

.84420 

.  199 

.435 

2145. 

2^0. 

.01699 

1.15.66 

88.91 

-28.125 

-23.091 

.85341 

.  198 

.442 

2073. 

21.5. 

.01731 

378.33 

83.80 

-25.993 

-20.864 

.86259 

.197 

.4sa 

1999. 

250. 

.017o5 

31.2.97 

78,83 

-23,833 

-18.603 

. 87173 

.196 

.457 

1925. 

255. 

.01803 

309.08 

73,91. 

-21.635 

-16.294 

.88067 

.  195 

.466 

1852. 

26  0. 

.  019'.3 

276.20 

69,27 

-19,395 

-13.934 

.89004 

.  194 

,478 

1777. 

265. 

.01888 

21.5.31. 

61., 61 

-17,110 

-11.516 

.89925 

.193 

.490 

1701. 

270. 

.01937 

216.03 

59.96 

-14. 771. 

-9.033 

.90853 

.  192 

,504 

1521. 

275 . 

. 01992 

166.60 

55.51. 

-12.375 

-6.472 

.91793 

.523 

1543  . 

280  . 

.  02051. 

162.81 

51.22 

-9.902 

-3.616 

.92750 

.  192 

,  544 

1463. 

285, 

.02126 

139.32 

1.5.91. 

-7.329 

-1.031 

.93736 

.192 

,559 

1384. 

290  . 

.02208 

117.61* 

1.2.73 

-4. 527 

1.914 

.94762 

.195 

.501 

1295. 

295. 

.  0230-. 

98.28 

38.55 

-1.617 

5.008 

.96820 

.  198 

.539 

1212. 

300. 

.021.17 

81.55 

31..  71 

1.135 

8.297 

.96925 

.200 

.679 

1133. 

310. 

.  02711, 

57.51 

27.1.5 

7.427 

15.469 

.99276 

.201 

.755 

1001. 

320. 

.03120 

1.5.58 

21.1.5 

13.952 

23.197 

1.01729 

.199 

.781 

911. 

330  . 

.03609 

1.3.63 

17.00 

20.055 

30.757 

1.04057 

.193 

.720 

858. 

S^tO. 

.01.115 

1.7.39 

13.96 

25.298 

37.490 

1.06066 

.188 

.525 

355. 

350  . 

.01.600 

63.61 

11.89 

29.705 

43.335 

1.07752 

.  184 

.545 

359. 

360  . 

.  05051. 

60.70 

10.1.1 

33.495 

48.470 

1.09210 

.180 

.485 

670. 

370  . 

.051.79 

57.97 

9.31 

36.849 

53.081 

1.10473 

.178 

.440 

883. 

380  . 

.05879 

75.19 

6,1.5 

39.892 

57.309 

1.11601 

.175 

.406 

398. 

390  . 

.06257 

62.21. 

7,76 

42.700 

61.238 

1.12622 

.174 

.381 

914. 

itO  0  . 

. 0661 e 

89.08 

7.19 

45.331 

64.938 

1.13559 

.172 

.351 

929. 

1,10. 

.06963 

95.67 

6.72 

47.823 

66.453 

1.14427 

.171 

.344 

945. 

itZO. 

.07296 

102.07 

6,31 

50.205 

71.622 

1.15239 

.170 

•  331 

960. 

1,30. 

. C7619 

106.13 

5,9<t 

52.494 

75.057 

1.15003 

.169 

.319 

974. 

kkO, 

.07933 

111.. 22 

5.53 

54.706 

78.210 

1.16726 

.167 

.  310 

989. 

1,50. 

.08239 

120.11 

5.36 

56.853 

61.265 

1.17412 

.166 

.302 

1004. 

1.60. 

.08539 

125.85 

5.11 

58.945 

84.244 

1.18057 

.166 

.295 

1018. 

l«70. 

.08832 

131.1.5 

1..  89 

60.991 

87.158 

1.18694 

.165 

.266 

1033. 

■.SO. 

. C9120 

136.91. 

1..70 

52.994 

90.014 

1.19295 

.164 

.283 

1047. 

".go. 

.091.03 

11.2.31 

1..52 

54.961 

92.819 

1.19874 

.163 

.278 

1051. 

500. 

.09682 

147.58 

1..  35 

56.895 

95.580 

1.20431 

.162 

.274 

1074. 

510, 

.09956 

152.75 

"..21 

68.802 

98.301 

1.20970 

.152 

.270 

1087. 

520  , 

.10228 

157.85 

1..07 

70.684 

100.986 

1.21492 

.161 

.267 

1101. 

530  . 

.  101.96 

162.87 

3.  91. 

72.542 

103.640 

1.21997 

.151 

.264 

llld. 

51.0. 

.10762 

167.82 

3.83 

74.381 

105.255 

1.22486 

.150 

.261 

1126. 
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T«BLE  VIb.  THERHOOYNAHIC  PROPERTIES  OF  OXYGEN 


1700.  PSM. ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM         ISOCHORE  INTERNAL 

DERIVATIVE     DERIVATIVE  ENERSY 
DEG.  .R  FT*/L6,        Ft3-PSIA/LB       PSIA/R  BTU/LB 


ENTHALPY  ENTROPY 


BTU/LB  BTU/LB-R 


Cv 

BTU/LB-R 


Cp 


VELOCITY 
OF  SOUND 
8TU/LB-R  FT/S 


100>250 

.01219 

2119.70 

320 . 59 

-82.965 

-79.128 

.50365 

•  263 

.397 

38<>9. 

105. 

.01230 

20<>7.28 

306.1*8 

-81.117 

-77.21*5 

.52199 

.261 

.  396 

3793. 

110. 

.012<»1 

1971.75 

292.95 

-79.171. 

-75.267 

.51*01*0 

.259 

.395 

3736. 

lis. 

.01253 

1896. 87 

280.51 

-77.235 

-73.291 

.55796 

.256 

.395 

3680. 

120. 

.01261* 

1822.61* 

268 .93 

-75.299 

-71 . 318 

.  571*76 

.253 

.  391* 

3625. 

125. 

.01276 

17'*9.08 

258.05 

-73.356 

-69.31*8 

.59031* 

.  250 

.391* 

3571. 

130. 

.01288 

1676 .25 

21.7  .  76 

-71.1*35 

-67.379 

.60629 

.  21*7 

.  391* 

3516. 

135. 

. 01 301 

1601*.  20 

237.96 

-69.507 

-65.  1*12 

.62113 

.  2i*<* 

.393 

31*62. 

1<>0. 

.01311* 

1533.03 

223.50 

-67.582 

-53.1*1*7 

.6351*3 

.  21(1 

•  393 

3i*06. 

1^5. 

. 01327 

11*62  .  81* 

219.55 

-65.658 

-61 .  1*82 

■  61*922 

.  237 

.  393 

3351. 

150. 

.0131*0 

1393.72 

210. 8  3 

-63.735 

-59.517 

.66251. 

.  231* 

.393 

3291*. 

155. 

.01351. 

1325.78 

202.38 

-61.811* 

-57.553 

.6751*2 

.230 

.393 

3236. 

160. 

.01368 

1259.13 

191*.  17 

-59.391* 

-55.587 

.68790 

.227 

.  393 

3178. 

165. 

•01383 

1193.90 

186 • 18 

-57. 973 

-53.621 

•70000 

.  221* 

.393 

3118  • 

170. 

.01398 

1130.17 

178.39 

-56^  0  52 

-51.652 

.71175 

•  221 

.  391* 

3057. 

175. 

.  011.1 3 

10  66. 07 

170  ^78 

-5i*«  129 

-1*9.679 

•72319 

•  218 

.395 

2991*. 

180. 

.011*30 

1007.70 

163^  31* 

-52.2  01* 

-1*7.703 

•  731*32 

•  215 

.  395 

2929. 

165. 

•  0 1 1.1*  7 

91*9  •15 

156^  07 

-50 • 275 

-1*5 . 721 

•  71*51 9 

•  21 3 

.397 

2863  • 

193. 

.  0 11.61* 

892 • 5  0 

11.6  .  96 

-1*8  •  31*1 

-1*  3  •  732 

•  7  5  5  80 

.211 

.399 

2791*. 

195. 

.011*82 

837^82 

11.2  .  0  3 

-1*6  ■  1*  0  0 

-1*1 «  73 1* 

.75518 

.210 

.  1*0 1 

2721** 

20  0. 

.  01501 

785 • 16 

135. 27 

-1*1*.  1*51 

-39.725 

•  7  7  6  3  6 

.20  8 

•  1*0  3 

2652* 

205. 

.01521 

73l.*53 

128.71 

-1*2*1*92 

-37.703 

•  78631, 

.208 

•  1*06 

2579. 

210. 

.C151.2 

685.92 

122.35 

-1*0*520 

-35.555 

.79516 

.207 

.1*09 

2505. 

215. 

.  01561. 

6  39.27 

116^2  3 

-39  •  5  31* 

-33.512 

•  8  0  53  3 

.207 

•  1*12 

21*31. 

220. 

. 0158  7 

591*  •  1*5 

110^35 

-36*  531* 

-31.539 

•  81536 

.  206 

*  1*16 

2359. 

22  5. 

. 01611 

551*28 

101*  •  7  7 

-31*  •  520 

-29. 1*50 

•  821*75 

.201* 

.  1*19 

2291. 

230 . 

.016  36 

50  9^50 

99.51 

-32  •  1*  97 

-27.  31*7 

•  83  3  98 

.  199 

.1*20 

2231*  . 

235. 

. 01663 

1*67  •  72 

95  •  0  C 

-30.1*53 

-25 .217 

•  81*311* 

.199 

•  1*31 

2167, 

2^0. 

■  0 16  92 

1.29  •  21* 

89^98 

-26.371* 

-23.01*7 

•  85228 

.198 

•  1*39 

2095. 

2<»5. 

•  01723 

392 . 03 

81*  •  91* 

-26.265 

-20*  61*1 

•  36138 

.  197 

•  1*1*5 

2021** 

25Q  . 

•01756 

356.91* 

80  •  01 

-2^*.132 

-18.503 

•  8701*2 

•  196 

•  1*52 

1953. 

255. 

•01792 

323^22 

75^  13 

-21.953 

-16.321 

.3791,6 

.  195 

.1*50 

1380. 

260. 

•01632 

290  .  1.8 

70^55 

-19.760 

-13.991. 

•88350 

.  191* 

•  1*70 

1308. 

265. 

.  C167<* 

259 . 88 

66*  01 

-17.516 

-11.516 

•89756 

•  193 

.1,82 

1731*. 

270. 

. 01921 

230 .78 

61,l*5 

-15.228 

-9.182 

. 90666 

.192 

.  1*91* 

1558. 

275. 

.01972 

203.56 

57.10 

-12.939 

-6.660 

.91581. 

.  192 

•  5  0  9 

1562. 

2dO« 

•  02030 

177 . 93 

52.91 

-10.1.8& 

-1. .  0  98 

.  92511. 

•  191 

•  528 

1507. 

285. 

•  0  209  5 

1 51*  •  1*  0 

1+  8  •  75 

-8.002 

-1 .  1*0  6 

•  931*67 

•  191 

•  51*  9 

11*31 . 

290. 

.02169 

132.66 

1.1.. 68 

-5.1.09 

1.1*20 

•  91*1*52 

.191* 

•  571* 

131*6. 

295. 

.02251* 

113.01 

itO  .  71* 

-2.733 

1..353 

*95i*58 

.197 

.605 

1268. 

300. 

.02353 

95.83 

36.  91. 

.051. 

7.1.61 

•  961*99 

.  199 

•  637 

1193. 

310. 

.02603 

69.63 

29.87 

5.931. 

11*. 126 

. 98635 

.  199 

.699 

1063. 

320. 

.02936 

51*. 51 

23.86 

12,01*9 

21.292 

1.00959 

.197 

.731 

967. 

330. 

.0331*7 

1.9.05 

19.15 

17.930 

26.515 

1^03183 

.193 

.  705 

911. 

31(0. 

.03791* 

50.25 

15.71* 

23.235 

35.231 

1^05188 

.  133 

.635 

887. 

350. 

.  0i*2i*0 

51.. 91 

13.35 

27.865 

1,1.211, 

1.06923 

.161* 

.552 

862. 

360. 

.01*667 

61.13 

11.63 

31.835 

1*6.525 

1.031*20 

.  161 

.502 

387. 

370. 

.05069 

67.89 

1C.35 

35.31.7 

51.306 

1.09729 

.176 

.1.55 

897. 

380. 

.051*51 

71**82 

9.  36 

38.523 

55.683 

1.10897 

.175 

.1,21 

910. 

390. 

•  05813 

81.71 

8.56 

1*1.1.1*1* 

59.71.3 

1.11952 

.171* 

.393 

921*. 

<iOO. 

. 06159 

98.50 

7^91 

1*1*.  170 

53.555 

1.12918 

.173 

.371 

938* 

<>10. 

.061.89 

95*09 

7^  36 

..6.71*2 

67.169 

1.13810 

.172 

.351* 

953. 

<>23. 

.068C8 

101^52 

6.90 

1*9.193 

70.625 

i.  11*61*3 

.170 

•  339 

968. 

1.30. 

•  07117 

107^79 

6.1,9 

51.51*5 

73.950 

1.151*25 

•  159 

.  327 

982. 

ttitO. 

.071.17 

113.90 

6.11. 

53.813 

77.161 

1,  16161* 

•  153 

.317 

997. 

i<50. 

.07709 

119. 62 

5.82 

56.007 

60.275 

1*16855 

•  167 

.  307 

1010. 

i>63. 

•07995 

125.1.2 

5.55 

58.11.0 

83.309 

1.17531 

.  165 

.  300 

1021*. 

<t70. 

.08275 

131.09 

5.30 

60.222 

86.272 

1.18169 

•  165 

.293 

1038. 

••ao. 

.08550 

136.6'* 

5.09 

52.259 

69.173 

1.13779 

.161* 

•  287 

1052. 

<i90. 

• C8620 

li*2^07 

1..  99 

61.. 255 

92.019 

1.19355 

.163 

•  282 

1065. 

5QD. 

•09085 

11.7.1.1 

1..71 

66.217 

91.. 916 

1.19931 

.153 

•  278 

1080  ^ 

510. 

.  0931.7 

152.65 

1..51. 

58.  11*7 

97.571 

1. 20l77 

.  16  2 

.273 

1093. 

520. 

•  09605 

157.81 

!*•  39 

70.050 

100.267 

1.21001* 

.151 

.27  0 

1106. 

S30. 

.09361 

162.89 

l**25 

71.929 

102.969 

1*21515 

.  151 

•  257 

1119. 

SitO. 

•10113 

167.90 

l.*12 

73.735 

105.521 

1^22011 

.160 

.261* 

1132. 

TH0-PH4SE  BOUNOHRY 
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TABLE   Ulb.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


1800.    PSIA  ISOBAP 


TEMPERATURE 

VOLUME 

I S  CT  HERM 

ISOCHOKE 

INTERNAL 

OERIVATIUE 

OERH/ATIUE 

ENERGY 

DEG.  R 

FT^/LB 

ft3-psia/lb 

PSIA/R 

BTU/LB 

•  100.390 

.01219 

2125.1.5 

320 .62 

-82.950 

105. 

.01229 

2055.37 

306. 95 

-81.158 

110. 

.oi2'.e 

1960  .  31. 

293  .1.3 

-79.218 

115. 

.C1252 

1905.37 

280. 98 

-77.281 

120. 

.0126'. 

1831 .  3<« 

269.1.0 

-75,31.8 

125. 

.01275 

1757.98 

258.53 

-73.1.16 

130  . 

.01267 

168  5. 35 

21.8 .  25 

-71.1.91 

135. 

.01300 

1513.51 

238  .1.5 

-69.566 

11.0. 

.01312 

151*2.  55 

229.08 

-67.61.1. 

l'«5. 

.01325 

11.72.56 

220. 06 

-65.721. 

ISO. 

.01339 

11.03.65 

211.35 

-63.805 

155. 

.01352 

1335.93 

202. 92 

-61.890 

160. 

.01366 

1269.1.9 

191.. 72 

-59.971. 

165. 

.01381 

1201.. 1.7 

186. 75 

-58.059 

170. 

.013  36 

111.0.95 

178.98 

-55.11.3 

175. 

.011.12 

1079.07 

171.39 

-51.. 226 

18  0. 

. 01^26 

1 0  1 8  u  9  0 

163.97 

-52.307 

185. 

.  01<*ll"4 

960.55 

156. 73 

-50.385 

ISO. 

.01'.62 

9C1..11 

l'.9.66 

-1.6.1.58 

195. 

.011.80 

81.9.63 

11.2.  75 

-1.5.525 

20  0. 

.01t99 

757.15 

135.0  3 

-m.585 

205. 

.01518 

71.6  .72 

129.50 

-1.2.631. 

210. 

.01639 

698.29 

123.17 

-1.0.572 

215. 

.H56C 

651.80 

117.08 

-38.697 

220. 

.01582 

507.15 

111.23 

-36.709 

225. 

.01606 

561.. 15 

105.58 

-31.. 708 

2  3  0. 

522. 53 

235. 

.01556 

4eO .88 

95.01 

-30.676 

2<tO. 

.01686 

1.1.2.61. 

91.01 

-28.616 

2<.5. 

.01716 

1.05.51. 

86.05 

-25.529 

250. 

.0171,8 

370 .59 

81.17 

-21.. 1.20 

255. 

.01783 

337.12 

75.  33 

-22.278 

260. 

.01820 

3C1..1.9 

71.78 

-20.108 

265. 

.01861 

271.. 12 

57.33 

-17.901 

27  0. 

.01905 

21.5.21 

52.90 

-15.656 

275. 

.C1951. 

218.16 

58.58 

-13.358 

.02008 

192 .59 

5i.«  1.8 

-11.0  29 

285. 

.02068 

169.11 

50.1.3 

-8.616 

290. 

. 02136 

11.7.31 

1.6.1.9 

-5.112 

295. 

.02213 

127.1.5 

1.2.65 

-3.51.1. 

300. 

.02300 

109.81. 

38.95 

-.886 

310. 

.02516 

82.01. 

32.  07 

I..677 

320. 

.02798 

61.. 1.1 

26.  10 

10.<.l«9 

330. 

.0311.5 

55.92 

21.21. 

16.152 

SitO. 

.03537 

51.. 61 

17.55 

21.1.31 

350. 

.0391.2 

57.38 

11.. 86 

26. 110 

360. 

.0't339 

62.1.8 

12.90 

30.220 

370. 

.0'«719 

68.55 

11.1.1I 

33. 368 

380  . 

.05081 

75.05 

10.30 

37.167 

390. 

.05it27 

81.69 

9.39 

1.0.191. 

<t00. 

.05757 

88.31. 

8.65 

1.3,013 

itlO. 

.Q607<i 

91.,  89 

8.03 

1.5. 665 

<t20. 

.06380 

101.31 

7.51 

1.8.185 

<t30. 

.06676 

107.58 

7.05 

50.597 

ttitO. 

.05963 

113.71 

6.66 

52.918 

.0721.3 

119.72 

5.32 

55.153 

i»60. 

.07516 

125.18 

6.00 

57.338 

i>7a. 

.07783 

130.90 

5.73 

59.1.56 

<i80. 

.  080'<e 

136.50 

5.1.6 

51.526 

<<90. 

.0830it 

11.1.99 

5.27 

63.552 

500. 

.08558 

11.7.38 

5.07 

65.51.0 

510. 

.08808 

152.67 

l».89 

67.1.95 

520. 

.09051. 

157.89 

1..72 

69.1.19 

530. 

.09298 

163.03 

I..57 

71.317 

S<>0. 

.09539 

168.10 

1..  1.3 

73.192 

•  TMO-PHASE 

BOUNOARV 

ENTHALPY 

ENTROPY 

Til 

Lp 

VE  L  OC 1 1 

OF  SOUf 

BTU/LB 

BTU/LS-R 

BTU/LS-R 

BTU/LB-R 

FT/S 

-78.888 

.50379 

.253 

.  397 

3  353. 

-77.061 

.52156 

.251 

.395 

3799. 

-75.083 

.53998 

.  259 

.  395 

371.2. 

-73.109 

.55751. 

.  256 

.395 

3585. 

-71.137 

.571.32 

.  251. 

.391. 

3532. 

-59.167 

.5901.0 

.251 

.  391. 

3577. 

-67.20  0 

.60  583 

,  21.7 

.393 

3  523, 

-55.231. 

.52057 

.  21*1* 

.393 

31.69. 

-63.270 

.631.95 

.  21.1 

.  393 

31.11.. 

-61.307 

.61.873 

.237 

.  392 

3359. 

-59.3'.'. 

.55203 

,231. 

.  392 

3302. 

-57.382 

.571.90 

.231 

.  392 

321.5. 

-55.1.19 

.68736 

,  227 

.393 

3187. 

-53.1.55 

.5991.5 

,221. 

.  393 

3128. 

-5H9D 

.71119 

.221 

.  393 

3057. 

-1.9.521 

.72250 

.218 

.  391. 

3001.. 

.73371 

.216 

.395 

-1.5.571 

.71.1.55 

.  213 

.396 

2371.. 

-1.3.586 

.75511. 

.  211 

.398 

2807. 

-1.1.593 

,7551.9 

,210 

.1.00 

2737. 

-39.590 

.77561. 

,209 

.1.02 

2666. 

-37.571. 

.78560 

,  206 

.  1.0  5 

2591.. 

-35. 51.1. 

.79536 

,  208 

.  1.0  6 

2520  . 

-33.1.98 

.80502 

,207 

.1.11 

21.1.8, 

-31.1.31. 

.811.30 

.  205 

.1.11. 

2377, 

-29.355 

.  82381. 

.201. 

.1.17 

2310. 

-25.151 

.61.212 

.  199 

.1.28 

2189. 

-22.997 

■85118 

.  199 

.li35 

2119. 

-20.810 

.85021 

.198 

.1.1.1 

201.9. 

-16.591. 

. 86916 

.196 

.1.1.8 

1979. 

-15,336 

.67810 

.195 

.1.51. 

1906. 

-11.. 01.0 

.88702 

.  191. 

.1*61. 

1337, 

-11,598 

.89591. 

.  193 

.1.71. 

1756. 

-9.305 

.901.89 

.  192 

.1.65 

1691.. 

-6.855 

.91388 

.  192 

.1.97 

1620. 

- 1.,  336 

. 92296 

.191 

.513 

1 51.8  . 

-1.722 

.93221 

.  191 

.531 

11.76. 

1.008 

.91.172 

.  191. 

.553 

1396. 

3.631 

.95136 

.  195 

.578 

1319. 

6.781 

.95129 

.  198 

.601. 

121,7. 

13.061. 

.98189 

.  198 

.653 

1120. 

19.771. 

1.00319 

.  196 

.6^5 

1022. 

26.637 

1.021.31 

.  192 

.660 

957. 

33.222 

1.01.397 

.  168 

.633 

922. 

39.21.9 

1.0611.5 

.  181. 

.572 

909. 

1.1.. 681 

1,07676 

.181 

.515 

908. 

1.9.596 

1.09023 

.  179 

.1.70 

911.. 

51.. 101. 

1.10225 

.177 

.1.33 

921., 

58.282 

1,11311 

,175 

.1.06 

935. 

52.203 

1.12301. 

.171. 

.  382 

91.9, 

65.910 

I. 13220 

.172 

.  363 

952, 

59.1.50 

l.li.(j73 

.171 

,31.7 

975, 

72.61.9 

1.11*873 

.  170 

.331. 

990, 

75.128 

1.15627 

,  169 

.323 

1001., 

79.305 

1.1631.1 

,168 

.313 

1018. 

62.369 

1.17019 

.167 

.  305 

1030. 

85.399 

1.17567 

.  165 

.2  98 

101.  ■>. 

68. 31. 1. 

1.18287 

.  155 

.291 

1058. 

91.230 

1. 18882 

.  l&i. 

.295 

1072. 

91.. 061. 

1.191.51. 

.  153 

.281 

1085. 

95.852 

1,20006 

.152 

,277 

1099. 

99.599 

1.2051.0 

,  161 

.273 

1112. 

102.309 

1.21056 

.  161 

.259 

1125. 

101.. 966 

1.21557 

.160 

.266 

1138, 

TABLE  VIb.  THERHODYNAMIC  PROPERTIES  OF  OXYGEN 


19110.   PSIA  ISOBAR 


TEMPERATURE       yOLUME  ISOTHERM  ISOCHORE        INTERNAL       ENTHALPY       ENTROPY  Cw  Cn  VELOCITY 

DERIVATIVE     DERIVATIVE       ENERGY  '  OF  SOUNO 

OEG.   R  FT^/LB         FT^-PSIA/LB       PSIA/R  BTU/LB  BTU/LB       BTU/LB-R       BTU/LB-R     BTU/LB-R  FT/S 


*  100.530 

.01218 

2131.20 

320.66 

-82.935 

-78.546 

.50393 

.253 

.397 

3957. 

105. 

.01228 

2063.44 

307.42 

-81.199 

-76.878 

.52116 

.261 

.395 

3904. 

110. 

. 01 2^0 

1988.31 

293.69 

-79.262 

-74.90  0 

■  53956 

.  259 

.  395 

3748. 

115. 

.01251 

1913.84 

261.45 

-77.328 

-72.925 

.55711 

.257 

.395 

3692. 

120. 

.01263 

1840.01 

259.87 

-75.397 

-70.955 

.57389 

.254 

.394 

3638. 

125. 

.0127'i 

1766.85 

259.01 

-73.470 

-58.986 

.58996 

.251 

.  393 

3584. 

130. 

.01286 

1694.42 

248.73 

-71.546 

-67.020 

.60538 

.246 

.393 

3530. 

135. 

.01299 

1622.78 

238.94 

-69.625 

-65.056 

.62021 

.  244 

.393 

3475. 

1<»0. 

.01311 

1552.03 

229.57 

-57.707 

-63.093 

.63446 

.241 

.392 

3422. 

145. 

.0132t 

1482.25 

220.56 

-65.791 

-61.132 

.64825 

.  236 

.  392 

3367. 

150. 

.01337 

1413.55 

211.67 

-53.677 

-59.171 

.66154 

.234 

.  392 

3311. 

155. 

.01351 

1346.03 

203.45 

-61.954 

-57.211 

•67439 

.231 

.392 

3254. 

160. 

. 01365 

1279. 80 

195.27 

-60.053 

-55.251 

.68564 

.228 

.  392 

3195. 

165. 

.01379 

1214.98 

187.32 

-58.143 

-53.290 

.69990 

.  224 

.392 

3137. 

170. 

1151.66 

179.55 

-56.233 

-51.327 

.71062 

.  221 

.  393 

3077. 

175. 

.01410 

1090.00 

171.99 

-54.322 

-49.362 

.72202 

.219 

.393 

3015. 

180. 

.01426 

1030.04 

164.61 

-52.409 

-47.393 

.73311 

.216 

.394 

2951. 

185. 

.Ol^itZ 

971.89 

157.39 

-50.494 

-•.5.419 

.74393 

.214 

.395 

2866. 

190. 

.oiitss 

915.64 

150.34 

-46.574 

-43.439 

.75449 

.212 

.397 

2319. 

195. 

.011.77 

361. 36 

143.47 

-46.649 

-41.451 

.75482 

.210 

.399 

2750. 

ZOO. 

.01496 

609.07 

136.77 

-44.715 

-39.454 

•77494 

.209 

.401 

2580. 

205. 

.01515 

756.80 

130.27 

-42.775 

-37 .444 

.76466 

.206 

.403 

2508. 

210  . 

123.96 

215. 

.01556 

664.22 

117.91 

-38.857 

-33.382 

.60421 

.207 

.409 

2454. 

220. 

.01578 

619.72 

112.10 

-35.660 

-31.327 

.81356 

.207 

.412 

2394. 

22  5. 

.01601 

576.88 

106.57 

-34.892 

-29.258 

.82296 

.  204 

.415 

2329. 

230. 

.01626 

535.42 

101.35 

-32.898 

-27.179 

.83209 

.199 

.415 

2273. 

235. 

.01652 

493.90 

96.99 

-30.893 

-25.061 

.64111 

.  199 

.426 

2210. 

2<ta. 

.01679 

455.88 

92.00 

-28.651 

-22.942 

.65012 

.  199 

.432 

2141. 

2'>5. 

.01705 

418.87 

87.11 

-26.764 

-20.772 

.65907 

.  198 

.436 

2073. 

250. 

.01740 

384.24 

62.29 

-24.696 

-16.574 

.65795 

.195 

.444 

2005. 

255. 

•01774 

350.30 

77.53 

-22.580 

-16.340 

.87679 

.195 

.450 

1935. 

260  . 

•  01 61 G 

318 .27 

72.95 

-20 .440 

-14.073 

. 6  6560 

.194 

.45  8 

1965. 

265. 

.01849 

286.10 

68.59 

-18.267 

-11.762 

.89440 

.  193 

.457 

1797. 

270. 

.01891 

259.36 

54.27 

-15.052 

-9.408 

.90321 

.192 

.477 

1727. 

275. 

.01937 

232.46 

50.00 

-13.816 

-7.002 

.91204 

.  192 

.499 

1555. 

280. 

.01986 

207 .14 

55.97 

-11.532 

-4.536 

.92091 

.  191 

.501 

1585. 

285. 

.0204'< 

183.48 

52.0  0 

-9.193 

-1.990 

.92994 

.191 

.516 

1515. 

290. 

.02107 

161.63 

46.17 

-6.753 

.660 

.93917 

.193 

.535 

1440  , 

295. 

.02177 

141.60 

44.42 

-4.274 

3.365 

.94849 

.196 

.556 

1365. 

300. 

.02256 

123.66 

40.82 

-1.719 

5.216 

.95801 

.197 

.578 

1296. 

310. 

.02446 

94.58 

34.08 

3.592 

12.199 

.97752 

.  197 

.619 

1173. 

320. 

.02689 

74.92 

28.17 

9.061 

18.543 

.99776 

.  195 

.649 

1075. 

330. 

.02988 

63.68 

23.23 

14.556 

25.070 

1.01784 

.192 

.653 

1004. 

3i»a. 

.03331 

59.99 

19.33 

19.745 

31.466 

1.03694 

.196 

.523 

950  . 

350. 

.03695 

50.95 

16.39 

24.460 

37.462 

1.05433 

.194 

.  574 

938. 

360. 

.04061 

64.74 

14.21 

26.665 

42.955 

1.06981 

.131 

.524 

931. 

370. 

.04417 

69.97 

12.56 

32.426 

47.967 

1.06354 

.  179 

.490 

933. 

380. 

.04751 

75  .91 

11.26 

35.834 

52.583 

1.09585 

.177 

.444 

939. 

390. 

.05090 

62.20 

10.26 

38.960 

56.865 

1.10696 

.175 

.415 

949. 

<»00. 

.05405 

86.63 

9.42 

41.856 

50.8eii 

1.11716 

.  174 

.391 

950. 

kia. 

.05709 

95.07 

6.73 

44. 595 

54.590 

1.12553 

.  173 

.  371 

973. 

<t20. 

.06002 

101.43 

6.14 

47.183 

58.299 

1. 13525 

•  172 

.355 

986. 

'130. 

.06266 

107.68 

7.53 

49.555 

71.771 

1.14343 

.170 

.  341 

399. 

kha. 

.06562 

113.79 

7.20 

52.029 

75.114 

1.15112 

.  159 

.  329 

1012. 

<»50. 

.06330 

119.60 

6.81 

54.320 

76.350 

1.15839 

.  166 

.  319 

1026. 

itbO. 

. 07092 

125.59 

5.47 

55.539 

81.490 

1.16530 

.  157 

.  310 

1039. 

kJO. 

.07348 

131.29 

6.17 

56.597 

84.551 

1.17188 

.  156 

.  302 

1053. 

<>S0. 

.07596 

136.52 

5.89 

60.796 

87.529 

1.17915 

.  155 

.295 

1054. 

<t90. 

. 07845 

142.05 

5.56 

52.852 

90.453 

1.18418 

.154 

.  290 

1078. 

500. 

.08098 

147.49 

5.44 

64. 857 

93,323 

1. 18998 

.153 

.284 

1092. 

510. 

.08327 

152.63 

5.24 

66.645 

96.144 

1.19557 

.  152 

.26J 

1105. 

520. 

.08554 

158.09 

5.05 

58.791 

98.920 

1.20096 

.  151 

.276 

1118. 

530. 

.08797 

153.28 

4.89 

70.709 

101.558 

1.20517 

.  151 

.272 

1131. 

5<»0. 

.09027 

168 .40 

4.74 

72.601 

104.361 

1.21123 

.  160 

.269 

1141.. 
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T«eLf   VIb.  THEP'MODYrMMIC  PPOPERTIES  OF  OXYGEM 


MPEPATIJ'-: 

oe&.  k 


VCLUME 


IStTHERM 
DEPIVATII/E 
Ft3  -PSIA/Lti 


ISCCHCPE 
DERIVATIVE 
P5IA/P 


IMTEPNAL 
EIILk&t 
%IU/LS 


£HTM«LPY 
ETU/LB 


ENTROPY 
3TU/LB-R 


BTU/L3-P 


VELOCITY 
OF  SOUMO 
STU/L8-P  FT/S 


1 0  ; .  f,  ?  I 

.il218 

2136.9". 

320.69 

-82.919 

-76. ".09 

.50*07 

.263 

.  396 

3850. 

IG^. 

•  bl22''' 

2  6  7 1 .  1*  9 

307.89 

-81 .21.0 

-76.691* 

•5207* 

•  262 

.  795 

3810. 

11  )• 

. 0123  * 

1996.56 

291. ,  St 

-79.3  05 

-71. .  7 17 

. 5391* 

.259 

.395 

3  753, 

11^* 

. U1250 

1922.28 

281.92 

-77.371. 

-72.71.3 

•  5556  8 

•  257 

.39* 

3599, 

12 . 

• ^1262 

181.3  .65 

270.31. 

-75.1.1.6 

-70.773 

.573*5 

■  25* 

.  39* 

35** . 

12?  • 

.  0i27<- 

1775.69 

25  9 .  1*8 

-7  3.522 

-68.605 

.58952 

,251 

.39  3 

3  591, 

130. 

. 0128t 

1763.1.6 

21*9 . 20 

-71.601 

-66 . 81*  0 

.60*93 

,2*3 

.39  3 

3537. 

135. 

.0129') 

1632.63 

239. A2 

-69.663 

-61.. 877 

.51975 

,  2** 

,  392 

3*83, 

.  ul 31 ^ 

15f.l  .1.7 

2  3  J .  0  6 

-67.768 

-62.916 

.63*01 

*  2*1 

.392 

3*29. 

li»5. 

.  1,1323 

11.91 .  89 

221 . 0  6 

-55.85b 

-6  0.957 

.5*775 

,238 

.392 

337*, 

150. 

.C133f 

11.23.39 

212.36 

-63. 91.6 

-58.998 

.6510* 

.  23* 

.  392 

3319, 

155. 

.  '-135  J 

1356. 08 

26  3.97 

-62.039 

-57,01.6 

.57388 

.231 

.391 

3253  • 

16  )  . 

.  61 36'. 

1290 .06 

1  '^i.iil 

-60.132 

-55 ,0  82 

.58631 

•  228 

,392 

3205* 

165. 

.  C137  51 

1225.  1.5 

187.88 

-58.227 

-5  3,121. 

,59835 

•  225 

,392 

31*7. 

170. 

. OlJ^i 

1 1  62  ■  31* 

180  .  ll* 

-56 . 322 

-51,16'* 

,71005 

.222 

.  392 

3087. 

175. 

11„0. ib 

172.66 

-51.. 1.17 

-1.9,  20  2 

.721** 

.219 

.  39  3 

3025. 

183 . 

16<.l .  10 

165.23 

-52 .513 

-'•7,237 

.73251 

.215 

.393 

2952. 

1*5. 

•  ci^'-  ; 

98  3.15 

158.01* 

-53,601 

-1*5,267 

.7*330 

.21* 

,  39* 

2898. 

I'*: . 

.  U  1  ^  V  / 

927 . u9 

1^1.01 

-1.8  ,663 

-1.3,  292 

.75  58* 

.  212 

.396 

28  31. 

1  "S  5 . 

.  (/ 1  "t  7 

872.99 

li.<. .  17 

-'.5.770 

-1.1,309 

.76*15 

.  211 

.398 

2763 . 

2i0, 

.l/l'.9i 

820.88 

137.56 

-1.1.. 81.6 

-39,316 

.77*2* 

.23  9 

.*aQ 

269*. 

205. 

.01512 

770 .79 

131.03 

-1.2  .912 

-37, 312 

,78*1* 

,  209 

.  *o  2 

2523, 

21  J. 

. &lv32 

722.69 

121. .  77 

-1.0.959 

-35,295 

.79385 

,208 

.*05 

2551, 

215. 

.01552 

676.52 

118.73 

-39.011. 

-33.261* 

.803*2 

.  238 

.  *0  8 

2*8  0. 

22 : . 

.01571. 

632.17 

112.91* 

-37.01.8 

-31.217 

.81233 

.237 

.*11 

2*11. 

22  5. 

.0159^ 

589. '.7 

167  . 1.1* 

-35.071 

-29. 157 

.82209 

.  205 

•  *13 

23*7. 

23:. 

.01fc2t 

5"8. 17 

102.21. 

-33.092 

-27.089 

.83117 

,  200 

.*13 

2292, 

235. 

.IllbUY 

506. 79 

J7.91. 

-31.101. 

-25.006 

.8*013 

.  200 

,*23 

2230. 

2<.a. 

. C1673 

1.68.96 

^2.97 

-29.079 

-22.861 

.8*908 

,  199 

.  *28 

2162. 

2<.5. 

. J1702 

<i32.0i. 

88.15 

-27.031 

-20.728 

.85796 

.198 

.*3* 

2095. 

25J. 

.61732 

397.60 

S3.  38 

-21.. 951. 

-18,51.9 

.85576 

.197 

.**0 

2029. 

255. 

.01765 

36^.27 

78.69 

-22.872 

-16.336 

.67563 

.  195 

.**5 

1961. 

261. 

.61ilOC 

331.82 

71..  10 

-20.758 

-11..093 

.88*2* 

.19* 

.*52 

1692. 

265. 

.61637 

301.81. 

69.  6  0 

-18.516 

-11,812 

.89293 

.193 

.*61 

1826. 

271. 

.61878 

273.26 

55.57 

-16.1.1.6 

-9, 1.92 

,90160 

.  192 

,*70 

1759, 

27  5. 

. 61922 

21.6. 1.8 

1 .  3  6 

-11.. 21.2 

-7,125 

,91029 

.  191 

.*79 

1590  . 

280. 

. ul97 j 

221.30 

57,37 

-12.003 

-i.,709 

,91900 

.  191 

,*90 

1622, 

285. 

.62623 

197,56 

53. 5C 

-9.709 

-2.217 

,92782 

.  191 

.503 

1555. 

29). 

.  'J  2  ,  8 1 

175.65 

1.9.73 

-7,31.3 

.361. 

,93581 

.  193 

,520 

1*81. 

295. 

.6211.6 

155  .1.9 

1.6.  08 

-l.,937 

3.009 

,9*585 

.  195 

,539 

1*09. 

30  1. 

.u2218 

137.27 

1.2.55 

-2,1.69 

5.71.1. 

.95505 

.  196 

.  557 

13*2. 

31Q. 

.62386 

107.15 

35.91. 

2.535 

11.1.61 

.97385 

.  195 

.591 

1223. 

323. 

.l<2662 

85.83 

30.09 

7.891 

17.528 

.99305 

.  19* 

.518 

112*. 

330  . 

.  028ii3 

72.62 

25.16 

13.155 

23.758 

1. 01223 

.191 

.525 

10*9. 

31.3. 

.0316'. 

66.1.8 

21.07 

18.228 

29.91.6 

1.03070 

.188 

,509 

1000. 

35a. 

.  631.91 

65.52 

17.93 

22.928 

35.857 

1.0*79* 

.  18* 

.572 

971. 

360. 

.03827 

67.88 

15.53 

27.190 

1*1.362 

1.05335 

.181 

.528 

957. 

37a. 

.u'.159 

72.11. 

13.71 

31.033 

U5.l*3l. 

1.07725 

.  179 

.*88 

95*. 

380. 

.  0'.'.82 

77.1.1 

12.29 

31.. 532 

51.131 

1.08978 

.  177 

.*53 

957. 

390. 

.  0'.79'. 

83.  25 

11.15 

37.7*6 

55.502 

1.1011* 

.176 

.  *2* 

96*. 

UO  j . 

.U5u9fe 

89.38 

10.22 

1.0.731* 

59.606 

1.11153 

.  175 

.399 

973. 

1.1  0  . 

.65386 

95.51. 

9.1.5 

1.3.535 

63.1.8'. 

1.12111 

.  173 

.  379 

98*. 

".20  . 

. C5oe7 

101.89 

8.79 

1.5. 190 

67.178 

1.13001 

.172 

.362 

995. 

1.30. 

.  659<.0 

108.08 

8.23 

1.8.720 

70.717 

1.13835 

.  171 

.3*7 

1008. 

'.i.O. 

.  0620<. 

111.. 11. 

7.75 

51.11.5 

71*. 122 

1.1*518 

.170 

.335 

1021. 

".5u. 

.66^62 

120.12 

7.33 

53.1.83 

77.1*15 

1.15358 

.  169 

.  32* 

103*. 

".63. 

.06/13 

125.90 

6.95 

55.7*1. 

80.506 

1.15059 

.  168 

.315 

10*7. 

1.70. 

.06959 

131.60 

6.52 

57.939 

83.712 

1.15728 

.  157 

.307 

1050. 

1.81. 

.67266 

137.23 

5.32 

53.075 

86.7*1 

1.17356 

,  165 

.299 

1073. 

<.9a . 

.071.37 

11.2.71. 

6.05 

52.150 

89.702 

1.17976 

,  16* 

.293 

1086. 

500. 

. 67&b8 

m7  .  7". 

5.81 

61.. 197 

92.595 

1.18561 

.  153 

.288 

1098. 

510. 

.07898 

153.12 

5.60 

55. 199 

95.1* '.7 

1.19126 

.  152 

.283 

1112. 

520. 

.08121. 

158.1.2 

5.1.0 

68.157 

98.253 

1. 19571 

.152 

.278 

1125. 

530  . 

.  6831.7 

163.55 

5,22 

70.101. 

101.018 

1.20197 

.  161 

,275 

1138. 

51.0. 

.08568 

168.82 

5.05 

72.013 

163. 7*6 

1.20707 

.  160 

.271 

1151. 
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TABLE  VIb.  THERNOOYNAHIC  PROPERTIES  OF  OXYGEN 


Z200.   PSIA  ISOBAR 

TEMPERATURE       VOLUME           ISOTHERM  ISOCHORE  INTERNAL  ENTHALPY  ENTROPY  Cu  Cp  VELOCITY 

DERIVATIVE  DERIVATIVE  ENERGY  OF  SOUND 

0E6.   R           FT^/LB         FT^-PSIA/LB  PSIA/R  BTU/LB  BTU/LB  BTU/LB-R  BTU/LB-R     BTU/LB-R  FT/S 


10  0*  9^6 

•  01 21 7 

211*8  *  1*5 

320 .78 

"82.089 

-77.931 

.501*33 

.  261* 

.  396 

3858. 

105. 

.01226 

2087.52 

308.82 

-81.321 

-75.326 

.51992 

.262 

.396 

3821. 

110. 

.01237 

2012.98 

295.29 

-79.391 

-71*. 350 

.53830 

.250 

.395 

3765. 

115. 

.012'«9 

1939.09 

282.85 

-77.1*55 

-72.378 

.55581. 

.257 

.391* 

3711. 

120. 

.01260 

1865.85 

271.28 

-75.51*2 

-70.1*09 

.57260 

.251* 

.393 

3657. 

125. 

.01272 

1793.29 

260.1.2 

-73.521* 

-68.1*1*3 

.58861. 

.251 

.393 

3601*. 

130. 

.C128'< 

1721.1.5 

250.15 

-71.709 

-66.1*80 

.601*01* 

.  21*8 

.  392 

3551. 

135. 

.0129c 

1650  .1.1 

21.0.38 

-69.798 

-61*. 520 

.61881* 

.21*5 

.392 

31*98. 

1<|0. 

.0130S 

1580.25 

231.01. 

-67.890 

-62.562 

.63308 

.21.2 

.391 

31*1*1*. 

1<>5. 

.01321 

1511.07 

222.06 

-65.986 

-50.605 

.61(681 

.238 

.391 

3390. 

ISO. 

.01  33'* 

11.1*2  .  96 

213, 1.0 

-61*.  0  81* 

-56.651 

.66006 

.  235 

.  39 1 

3  335. 

155. 

.0131*7 

1376.05 

205.02 

-52.181. 

-56.697 

.67287 

.232 

.391 

3280. 

160. 

.01361 

1310.1.2 

195, 89 

-50.287 

-51.. 71*1. 

.58527 

.228 

.391 

3223. 

165. 

.01375 

121.6.21 

188.98 

-58.391 

-52.791 

.59729 

.225 

.391 

3165. 

170. 

.01389 

1183.50 

181.28 

-55.1.97 

-50.837 

.70895 

.222 

.  391 

3106. 

175. 

.Ol'.Olt 

1122.1*1 

173.78 

-51*. 502 

-1.8.881 

.72030 

.219 

.391 

301*6. 

ISO. 

.01't20 

1063.03 

156.1.5 

-52.707 

-1.5.923 

.73133 

.217 

.392 

2981*. 

105. 

.(jll>36 

1005.1*5 

159. 31 

-50.811 

-I.1..961 

.71(208 

.215 

.393 

2921. 

190. 

.011.53 

91*9.76 

152.  31. 

-1*8.911 

-1.2.991. 

.75258 

.213 

.391* 

2855. 

195. 

.Cl'>70 

896.00 

11.5.  51* 

-1.7.008 

-1.1.020 

.75283 

.211 

.396 

2789. 

200. 

.  01<«dd 

81.1* .  2  3 

138. 93 

-1*5.098 

-39.037 

. 77287 

.210 

.397 

2721 . 

205. 

.01506 

791*. 1.6 

132.52 

-1*3.181 

-37.01.5 

.78272 

.239 

.1*00 

2651. 

210. 

.01526 

71.6.67 

126. 31 

-1.1.255 

-35.01.0 

.79238 

.209 

.1*02 

2581. 

215. 

.01546 

700.79 

120.33 

-39.319 

-33.022 

.80188 

.208 

.1(05 

2512. 

220. 

.01567 

655.73 

111*.  59 

-37.373 

-30.990 

.81122 

.207 

.1(07 

21*1*1*. 

225. 

.01589 

611.. 31 

109.13 

-35.1.19 

-28.91.7 

.8201*0 

.205 

.1(09 

2382. 

230. 

.01612 

573.29 

103.95 

-33.1*55 

-26.900 

.82939 

.200 

.1(09 

2329. 

235. 

.01636 

532.20 

99.  72 

-31.509 

-21.. 81.1. 

.83823 

.200 

.1(18 

2259, 

2<tO. 

.01562 

1.91.. 71 

91*. 87 

-29.516 

-22.71.6 

.81(707 

.200 

.1*23 

2201*. 

21.5. 

.01589 

1.57.91 

90.11 

-27.503 

-20.623 

.85582 

.  198 

.1*28 

2139. 

250. 

.  C 1 71 8 

(.23.  8  0 

85  .1*1* 

-2  5  .  1*  71* 

-1 8  .  1*7  6 

.  8  6i(  5  0 

.197 

•  1*32 

2075. 

255. 

.0171.8 

390.65 

80.87 

-23.1.25 

-16.302 

.87311 

.  196 

.1(37 

2011. 

260. 

.01781 

358.35 

75.  32 

-21.359 

-11**103 

.88155 

.195 

.1(1(3 

191*1.. 

265. 

.01816 

328.59 

72.08 

-19.271 

-11.873 

.89015 

.  193 

,1(1.9 

1880. 

270. 

.01653 

3C0.36 

67.98 

-17.162 

-9.511 

.89850 

.  193 

,1*57 

1817. 

275. 

.01891. 

273.79 

63.95 

-15.026 

-7.311 

.90701* 

.192 

.1*61* 

1753. 

200. 

.01937 

21.8.85 

50.02 

-12.855 

-i*.971* 

.9151*7 

.191 

.1*73 

1689. 

285. 

.01985 

221*. 93 

56.25 

-10.652 

-2.577 

.92395 

.  190 

.1(83 

1525. 

290. 

.02036 

202.90 

52.61 

-8.1*00 

-.105 

.93257 

.  193 

,1(97 

1556. 

295. 

.02C92 

162.51. 

1.9.  10 

-6.113 

2.1*11 

.91.117 

.195 

,511 

11*88. 

300. 

.0215>. 

163.91 

1.5.71 

-3.779 

1..996 

.91*985 

.  196 

.521. 

11*26. 

310. 

.02296 

132.19 

39.  33 

1.008 

10.363 

.9571*5 

.195 

.  550 

1313. 

320. 

.021.69 

106.25 

33.58 

5.903 

15.961 

.98523 

.193 

.559 

1216. 

330. 

.02575 

91.57 

28.58 

10.816 

21.713 

1.00293 

.  190 

.580 

1138. 

31>0. 

. U291« 

61.72 

21.. 37 

15.630 

27.500 

1.02020 

.187 

.575 

1079. 

350. 

.03178 

77.18 

20.93 

20.219 

33.167 

1.03653 

.181. 

.555 

1039. 

360. 

.031.58 

76.55 

18.20 

21.. 1*95 

38.585 

1,05190 

.  181 

.  525 

1311*. 

370. 

.  0371.1. 

78.51. 

15.06 

28.1*31 

1.3.683 

1.05587 

.  179 

.1*91* 

1002. 

380. 

.  01.029 

82.31 

11.,  36 

32.057 

1.8.1.58 

1.07861* 

.178 

.1(51( 

997. 

390. 

.01.308 

87.01 

13.00 

35.1*10 

52.959 

1.09031 

.  177 

.1(37 

999, 

ItOO. 

.01.581 

92.31 

11.88 

38.535 

57.197 

1.10101* 

.175 

.1(13 

1003, 

1(10. 

.01.81.6 

98.01 

10  .  91. 

1.1.1.69 

61.211 

1.11095 

.  171* 

.  392 

1011. 

<>20. 

.0510^ 

103. 87 

10.15 

1*1.. 21*2 

55.035 

1,12017 

.173 

.371. 

1020. 

1*30. 

.05355 

109.80 

9.1.8 

1.6.882 

58.698 

1.12979 

.172 

.359 

1030, 

t><ta. 

.05599 

115.56 

8.89 

1.9.1.05 

72.211* 

1.13688 

.  171 

.31(5 

131.1, 

.15837 

121.1*9 

8.39 

51.832 

75.611 

1.11*1*51 

.170 

.331* 

1352. 

<>60. 

.06069 

127,19 

7.91. 

51.. 173 

78.896 

1.15171* 

.  159 

.321* 

1061.. 

<t70. 

. 06296 

132.81. 

7.51. 

56.1*1*1 

82.091 

1. 15861 

.  158 

.  315 

1375. 

<>9a. 

.05519 

138  .1.5 

7.19 

58.  51.5 

85.202 

1.15516 

.155 

.307 

1088. 

.06738 

11.3.97 

6.  86 

50.791 

88.239 

1,  1711*2 

.  155 

.  300 

1100. 

500. 

.06952 

11.9.  38 

6.57 

.62.885 

91.208 

1.1771*3 

.  161* 

.291. 

1113. 

SlOi 

.07161. 

161.. 71* 

6.31 

51.. 933 

91**118 

1.18319 

.153 

.288 

1125. 

520. 

.07373 

160.01* 

5.07 

56.937 

96.972 

1.18873 

.152 

.282 

1137. 

530. 

.07577 

161.. 71. 

5.89 

68.901. 

99.771 

1.191*07 

.161 

.279 

1152. 

5<tO. 

.07781 

169.98 

5.70 

70.81.8 

102.51.6 

1.19925 

.  150 

.275 

1165. 
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TABLE   VIb.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


21.00.    PSIfl  ISOBAR 


TEMPERATURE 
OEG.  R 


VOLUME 
Ft3/L3 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
FT^-PSIA/LS  PSIA/R 


INTERNAL 
ENERGY 
3TU/LB 


ENTHALPY  ENTROPY 
BTU/L6  3TU/L3-R 


eTU/L9-« 


Cp  VELOCITY 
OF  SOUND 
BTU/L3-P  FT/S 


101.226 

.  J121t 

2159.90 

320 . 66 

-62.656 

-77.452 

.SO'.Sl 

.254 

.  396 

3975. 

105. 

. 0122S 

2103.47 

309.75 

-61.402 

-75.959 

.51910 

.252 

.395 

3832. 

110. 

.0123b 

2029. 31 

29D.22 

-79.476 

-73.963 

.53747 

.  260 

.  395 

3777. 

115. 

.0121.7 

1955.81 

263.77 

-77.554 

-72.012 

.55500 

.  253 

.394 

3723. 

iza. 

.01258 

1892.95 

272. 2C 

-75.637 

-70.045 

.57174 

.  255 

.393 

3570  . 

125. 

.gl27 J 

1810.77 

261.35 

-73.725 

-68.081 

.59776 

.  252 

.392 

3617. 

130. 

. Q1282 

1739.31 

251.09 

-71.815 

-66.120 

.50  316 

.  2'.9 

.392 

3563  . 

135. 

.01291. 

1668.66 

241.34 

-69.911 

-64.152 

.61794 

.245 

.  391 

3512. 

.G1306 

1593.88 

232.00 

-69.010 

-62.207 

.53216 

.  2^2 

.  391 

3459. 

±1*5, 

.01318 

1530.09 

223.04 

-55.113 

-60.254 

.54586 

.239 

.  390 

3435  . 

150. 

.01331 

1462.37 

214.40 

-54.219 

-58.302 

.55909 

.  235 

.  390 

3351  . 

155. 

.013'.  1. 

1395.84 

206. 04 

-62.327 

-55.353 

,67188 

.232 

.390 

3296. 

leu. 

.01353 

1330.60 

197.94 

-50.439 

-54. 40  4 

.66425 

.  229 

.  390 

3240  . 

165. 

.01372 

1265.76 

190.07 

-56.552 

-52.456 

.69524 

.226 

,390 

3163. 

170. 

.01386 

1204.43 

182.40 

-56.568 

-50.507 

.■70787 

.223 

,  390 

3125. 

175. 

.011.01 

1143.71 

174.93 

-54.78'. 

-48,558 

•71918 

.  220 

.  390 

3065. 

180. 

.011.16 

10  34.69 

167.65 

-52.900 

-46.606 

.73017 

.  217 

.  391 

3J05, 

185. 

.011.32 

1027.47 

150.55 

-51.015 

-44.551 

.74066 

.  215 

.  391 

2943, 

190. 

.011. 1.6 

972.12 

153.63 

-49.126 

-42.692 

.75134 

.  213 

.392 

2679, 

195. 

.01465 

918.70 

145.86 

-47.238 

-40.727 

.76155 

.212 

.  394 

2313, 

ZOO. 

.  011.93 

667.24 

140. 32 

-45.343 

-38.751. 

.77154 

.  211 

.  395 

2745, 

205. 

.01501 

817.77 

133.96 

-43.441 

-35.771 

.79133 

.210 

.398 

2576, 

210. 

.01519 

770.26 

127.60 

-41.531 

-34.778 

.79094 

.209 

.400 

2610, 

215. 

.01539 

724.65 

121.86 

-39.612 

-32.772 

.80038 

.  209 

.402 

2542, 

220. 

. 01559 

680.85 

115.17 

-37.665 

-30.755 

.80966 

.209 

.  404 

2475, 

225. 

.01581 

638.68 

110.75 

-35.752 

-26.726 

.61977 

.206 

.  406 

2415, 

230. 

.01603 

597.92 

105.62 

-33.821 

-25.698 

.92759 

.200 

.405 

2364, 

235. 

.01526 

557.14 

101.37 

-31.895 

-24.657 

.83541 

.  201 

.413 

2305, 

21*0. 

.OlfcSl 

519.94 

96.69 

-29.930 

-22.593 

.94515 

.  200 

.418 

2243, 

2<i5. 

.01677 

493.21 

91.97 

-27.949 

-20.496 

.95390 

.  199 

.  422 

2160  . 

250. 

.01701. 

449. 39 

87.39 

-25.954 

-16.379 

.96235 

.  199 

.425 

2119, 

255. 

.01733 

416.35 

82.90 

-23.941 

-16.237 

.87083 

.  196 

.430 

2057. 

260. 

.01761. 

384.20 

78.53 

-21.918 

-14.077 

. 67922 

.  195 

.435 

1994. 

265. 

.01797 

364. 78 

74.22 

-19. 875 

-11.689 

.88755 

.194 

.440 

1931. 

270. 

.01632 

326.67 

70.22 

-17.818 

-9.677 

.89583 

.  193 

.  445 

1871. 

275. 

.01869 

300.24 

56.  30 

-15.739 

-7.433 

.90407 

.  192 

.452 

1811, 

280. 

.01909 

275.50 

62.47 

-13.641 

-5.157 

.91227 

.  191 

.459 

1751. 

285. 

. 01952 

251.39 

59.77 

-11.511 

-2.936 

.92049 

.  190 

.467 

1690. 

290. 

.01999 

229.24 

55.24 

-9.331 

-.449 

.92380 

.  193 

.478 

1623. 

295. 

.  0201.8 

208.74 

51.82 

-7.135 

1.959 

.93707 

.  195 

.490 

1559. 

300. 

.02103 

189.81 

48.53 

-4.902 

4.442 

.94536 

.195 

.501 

1500. 

310. 

.02226 

156.92 

42.31 

-.350 

9.541 

.96210 

.195 

.519 

1  392. 

320. 

. 02371 

131.00 

35.  59 

4.279 

14.915 

.97995 

.  192 

.535 

1299. 

330. 

.  0251.1 

111.89 

31.71 

8.920 

20.213 

. 99546 

.  190 

.  544 

1220  . 

3<t0. 

.02736 

98.95 

27.41 

13.502 

26.662 

1.01173 

.  167 

.  544 

1157. 

350. 

.02951. 

91.35 

23.  79 

17.935 

31.066 

1.02739 

.  134 

.534 

1109. 

360. 

.03199 

67.91 

20.61 

22.149 

35. 323 

1.04220 

.  161 

.515 

1075. 

370. 

.03it3i. 

87.69 

18.41 

25.099 

41.359 

1.05601 

.160 

.492 

1055. 

380. 

.03582 

89.55 

16.47 

29.785 

45.150 

1.06878 

.  179 

.457 

1043. 

390. 

.03931 

92.86 

14.69 

33.225 

50.694 

1.08059 

.  177 

.  443 

1039. 

(>00. 

.01.176 

97.11 

13.58 

36.451 

55.011 

1.09152 

.175 

.421 

1038  . 

itlO. 

.01.1.17 

101.99 

12  .49 

39.489 

59.121 

1.10157 

.  175 

.402 

1042, 

'•20. 

.01.651. 

107.26 

11.57 

42.364 

63.046 

1.11113 

.174 

.  384 

1049, 

<»30. 

.04885 

112.75 

10.78 

45.100 

56.909 

1.11999 

.173 

.369 

1055, 

<t40. 

.05109 

118.29 

10.09 

47.712 

70.419 

1.12829 

.172 

.355 

1054, 

<t50. 

.05330 

123.85 

9.49 

50.221 

73.905 

1.13613 

.  171 

.343 

1073, 

460. 

.0551.1. 

129.40 

8.97 

52.536 

77.275 

1.14354 

.  170 

.332 

1034  , 

070. 

.05755 

134.93 

9.50 

54.974 

90.549 

1.15059 

.169 

.  323 

1094, 

480. 

.05961 

140.46 

9.09 

57.242 

93.735 

1.15729 

.167 

.315 

1106, 

490. 

.06161. 

145.92 

7.71 

59.448 

66.643 

1.16370 

.155 

.307 

1117, 

500. 

.06364 

151.30 

7.38 

51.597 

89.676 

1. 16984 

.  155 

.300 

1128. 

510. 

.06560 

155.63 

7.07 

63.695 

92.850 

1.17572 

.154 

.294 

1140. 

520. 

.06754 

161.93 

6.79 

65.747 

95.763 

1.18138 

.  153 

.233 

1152. 

530. 

.06945 

167.13 

6.53 

67.757 

98.624 

1.18683 

.  162 

.292 

1153. 

540. 

.07135 

172.29 

6.29 

59.728 

101.435 

1.19209 

.  160 

.277 

1175. 
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TABLE   VIb.   THERMODYNftHIC   PROPERTIES  OF  OXYSEN 


2600.    PSIS  ISOBAR 


TEMPERATURE       VOLUME  ISOTHERM         ISOCHORE        INTERNAL        ENTHALPY  ENT(*OPY 

DERIVATIVE     DERIVATIVE  ENERGY 
DEG.   R  FTJ/LB         FT^-PSIA/LB       PSIA/R  BTU/LB  BTU/LB  BTU/LB-R 


Cv 

BTU/LB-R 


Cp 


VELOCITY 

OF  SOUND 
BTU/LB-R  FT/S 


51 ^0*1 

320 . 91* 

-82.8  27 

-75.971. 

.501*88 

.  251* 

.396 

3363. 

•  0122  3 

310.67 

-81 .  1*81 

-75.591 

.51828 

.  263 

.395 

381.3. 

110* 

•  0 123't 

-79.559 

-73.617 

.53665 

•  251 

.  391* 

3783. 

115« 

•  012'»5 

1972*^3 

-77  .  61*3 

-71.  61*6 

.  551.1 7 

.258 

.391. 

3  735. 

120a 

1899.95 

-75.731 

-69.630 

•  570  90 

.  255 

.  393 

3632. 

12  5  • 

*  01268 

-73.821* 

-67. 718 

. 58592 

.252 

•  392 

3633. 

130  • 

•  01280 

1757.06 

.50229 

.  21.  9 

.391 

3578. 

135* 

•  01292 

1686.78 

2U2  28 

-7  0. 0  22 

-63.801. 

.61705 

.21.5 

.  391 

3526. 

1^0. 

.OlSO". 

1617.38 

232.96 

-68.128 

-61.851 

.53125 

.21.2 

.  390 

31.73. 

.01316 

151.8.96 

221..  01 

-55.238 

-59.901 

.51.1.93 

.239 

.  390 

31.21. 

150 

ll!l5  ts 

215.39 

-51*.  351 

-57.953 

.55  811. 

.2  36 

•  389 

3367. 

1&  5  • 

*  013U2 

* 

5oa  *  no 

-52  . 1. 6 8 

-55.007 

.67090 

.232 

.369 

3  313. 

*  t  e  * 

. 01355 

1350.58 

198.96 

-60.5  88 

-51*. 063 

.68321* 

.  229 

.389 

3253, 

165* 

. 01369 

1287.11 

191.13 

-58.710 

-52.12  0 

. 69520 

.  226 

,  339 

3201. 

l7  0  • 

1225.  11* 

183.50 

-56 . 835 

-50.176 

. 70680 

.22  3 

,389 

311*1*. 

17S« 

.01398 

11 61*  .  7  7 

176. 07 

-51*. 961 

-1.8 . 232 

.71807 

.220 

.389 

3085. 

i"Se* 

.  Q I'il  3 

1106.11 

16  8.82 

-53.0  88 

-1.6 . 267 

.72  90  3 

.218 

.389 

3025. 

185« 

.  0 1<*28 

1 01*  9  .  2  2 

161.76 

-51.215 

-1.1* .  33  9 

.7  3971 

.216 

,39  0 

2951.. 

190. 

.Cl't't'i 

991*. 19 

151*. 88 

-1.9.31.0 

-1.2.387 

.75012 

.211. 

,391 

2902. 

195, 

.0l'.61 

91*1  .08 

11*8.  18 

-1*7.1.62 

-1.0.1.3C 

.75029 

.212 

.392 

2837  . 

20  0* 

.  0 11.7  8 

889. 93 

1 1.1 .  6  7 

-1.5  . 5  8  0 

-38 . 1.6 6 

.77  021. 

.211 

.391. 

27  72. 

205* 

.011.95 

81*  0  .  7  3 

135.35 

-1*3 . 6  92 

-36. 1.93 

•  77998 

.  211 

.396 

2  705. 

^<  e* 

.01 51 1. 

7  9  3  •  1*  8 

129.21. 

-1.1 .  798 

-  31. .  5 1 0 

.  7  8951. 

'  .210 

•  3  9  3 

2638. 

C  1  7  ■ 

.01533 

71*8  . 1 3 

123. 35 

-39.895 

-32.516 

.  79893 

.210 

.  1.0  0 

2  5  71. 

220* 

•  0 1  55  2 

7  C 1.  •  56 

117.70 

-37.985 

"3  0.512 

.80815 

.20  9 

.  1*  0  2 

250  7. 

* 

. 01573 

662 . 62 

^W' 

'^^•''^^ 

-28.1*99 

. 81719 

.205 

.  1.0  2 

21.1.3. 

230* 

.  01591. 

622.10 

10  7.22 

-  31* .  162 

-  26  •  1*  8  6 

. 8250  3 

.271 

*  1. 0  1 

2398. 

235* 

.  G1&17 

581 . 61* 

102.91. 

-32.253 

-2** .  1*7  6 

.  8  31.57 

.201 

.  1.  3  8 

2  31*  0  . 

2'tO. 

.0161.1 

51.1.. 68 

98.1.2 

-30.321* 

-22.1.21* 

.81.331 

.200 

.1.13 

2281. 

2<>S. 

.01666 

508.02 

93.  75 

-28.372 

-20.352 

.85186 

.  199 

.  1.17 

2219. 

25  u  « 

.01692 

1*71*  .1*0 

89.23 

-  25 .  1*  0  6 

-18.261 

.66  0  31 

.198 

,  1. 2 1 

215  3. 

255« 

. 01720 

1.1.1 .  1*9 

81. .  82 

-21*. 1.27 

-16. 11.8 

.86  86  6 

.197 

.1.2'. 

210  0. 

260  • 

.  0171.9 

1.0  9  . 1.1* 

80.57 

-22.1*1.2 

-1 1* .  0  2  3 

. 87693 

.  195 

.1.29 

2  0>.  0 . 

2  6  5  • 

76  .30 

.88513 

.  1.  3  2 

270. 

. 01612 

352.29 

72.  33 

-18.1.25 

-9.700 

,89325 

.  193 

.1.37 

1921. 

275. 

.  (,181.7 

325.96 

68.1.9 

-16.391* 

-7.501 

.90132 

.  192 

.  1*1.2 

1361.. 

280. 

.oieai. 

301.36 

51*. 76 

-11*. 31*8 

-5.278 

.90933 

.  191 

.1.1.7 

1307, 

285. 

.01921. 

277.08 

61.11 

-12.279 

-3.017 

.91733 

.  190 

.  1.51. 

171.9. 

290. 

.01966 

251.. 79 

57.65 

-10.155 

-.700 

,9251.1 

.193 

.1.61. 

1685. 

295. 

.u2011 

231*. 19 

5i».  32 

-8.01.2 

1.61*1 

.  9331.1 

.  195 

.  1.73 

1523. 

300. 

.02060 

215.03 

51.11 

-5.889 

l..02e 

.91.11*3 

.196 

.1*82 

1556. 

310. 

.02166 

181.21. 

1.5.03 

-1.518 

6.922 

.9571.8 

.195 

.1.97 

11.61.. 

320. 

.  02291. 

153.77 

39.51 

2.905 

13.952 

.9731.5 

.  192 

.509 

1373. 

330. 

.021.39 

132.69 

31*. 55 

7.335 

19.079 

.98923 

.  139 

.515 

1295. 

.02601* 

117.39 

30.21 

11.720 

21*. 257 

1.001.69 

.  185 

,518 

1230  . 

350. 

.02738 

107.22 

26.1.7 

16.000 

29.1.22 

1.01966 

.  131. 

,513 

1178. 

360. 

.02987 

101.27 

23.33 

20.117 

31.. 1.99 

1.03395 

.  131 

.50  1 

1139. 

370. 

.03198 

98.82 

20.72 

21*. 033 

39.1*26 

1.01*71.7 

.130 

.1.81. 

1111. 

380  . 

.031.15 

98.83 

18.57 

27.731 

1.1*. 171 

1.05012 

.  178 

.  1.61. 

1092. 

390. 

.03635 

100.65 

16.80 

31.217 

1.8.716 

1.07193 

.177 

.1.1.5 

1032. 

itOO. 

.03855 

103.65 

15.  32 

31.. 505 

53.  061* 

1.08291. 

.  176 

.1.26 

1077, 

iilO. 

.01.073 

107.53 

m.  08 

37.618 

57.229 

1.09323 

.  1^5 

.1.08 

1376. 

1.20. 

.01.289 

112.01 

13.02 

1*0.572 

61.222 

1.10285 

.  175 

.391 

1078. 

.  01.501 

116.91 

12.11 

43.388 

65.059 

1.11188 

.  171. 

.  375 

1083. 

'•'tO . 

.  01.709 

122.00 

11.33 

1.5.076 

68.  71*5 

1.12036 

.  173 

.363 

1339. 

■•so. 

.  01.912 

127.22 

10  .61. 

1*8.658 

72.308 

1.12637 

.172 

.  351 

1397. 

<t60. 

.05111 

132.53 

10.03 

51.11*3 

75.75C 

1.13593 

.171 

.31.0 

1105. 

'•70. 

.05307 

137.87 

9.5  0 

53.51*5 

79.091. 

1.11.313 

.170 

.330 

1115. 

'.80. 

.051.99 

11.3.25 

9.02 

55.871* 

82.31.8 

1.11.998 

.  168 

.  321 

1125. 

1.90. 

.05688 

11.8.60 

9.59 

53.135 

85.519 

1.15552 

.  157 

,  313 

1135. 

500  . 

.  0567"» 

153.69 

8.20 

50.335 

88.611. 

1.15278 

.  165 

.  306 

11U6. 

510. 

.06057 

159.16 

7.86 

62. 1.83 

91.61.3 

1.16878 

.  165 

.299 

1157. 

520. 

.06237 

iei«.i*i 

7.53 

61*. 531 

91.. 611 

1 .171.51. 

.  151* 

.293 

1163. 

530. 

.061.16 

169.55 

7.21. 

66.631* 

97.523 

1.13009 

.  152 

,  237 

1179. 

SliO. 

.06592 

171*. 66 

6.97 

68.51*5 

100.381. 

1.1851.1* 

.161 

.282 

1193. 
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TABLE    Ulb.    THERKO0YN4MIC   PROPERTIES   OF  OXYGEN 


28J3.   PSIA  IS03AO, 


TEMPERATURE        VOLUME  ISOTHERM  ISOCHORE        INTERNAL        ENTHALPY        ENTROPY  Cp  VELOCITY 

DERIVATIVE     DERIVATIVE        ENERGY  OF  SOUND 

OEG.    P  FT^/LB         FT^-PSIA/LB       PSIA/R  BTU/LB  BTU/LB       BTU/L8-R       BTU/LB-R     BTU/LB-R  FT/S 


tOl.781 

.01215 

2162.75 

321.02 

-82.795 

-76.1.96 

.50516 

.265 

.  396 

3390. 

105. 

.01222 

2135.12 

311.59 

-81.559 

-75.223 

.5171.7 

.253 

.395 

3851.. 

110. 

.01233 

2061.71 

298.05 

-79. 61.2 

-73.25C 

•53583 

.261 

.391. 

3799. 

115. 

.  012't'< 

1988.96 

265.60 

-77.730 

-71.280 

.55331. 

.258 

.  393 

371.7. 

120. 

.01255 

1916.81. 

271.. 01. 

-75.823 

-59.316 

.57006 

.255 

.393 

369<>. 

125. 

.0126t 

IS'.S.'.O 

263.19 

-73.921 

-67.356 

.58607 

.252 

.  392 

361.3. 

130. 

.01278 

177lt.69 

252.95 

-72.021. 

-65.396 

.6011.2 

.21.9 

.391 

3591. 

135. 

.01290 

17C1..78 

21.3.21 

-70.132 

-63.1.1.5 

.61616 

.21.6 

.390 

351.0. 

litO. 

.01302 

1635.7". 

233.90 

-68.21.1. 

-61.1.95 

.63031. 

.21.3 

.  390 

31)88. 

1'.5. 

•  OlSl". 

1567.68 

22".. 97 

-66.360 

-59.51(8 

.61. 1.01 

.239 

.  389 

31.36. 

150. 

.01326 

1500.70 

216.37 

-51.. 1.81 

-57.503 

.55719 

.236 

.389 

3383. 

155. 

.01339 

11.31.. 90 

208.05 

-62.605 

-55.561 

.65993 

.233 

.388 

3329. 

160. 

.01352 

1370.39 

200.00 

-60. 733 

-53.721 

.66225 

.230 

.388 

3275. 

165. 

.01366 

1307.27 

192. 18 

-58.855 

-51.762 

.691.18 

.227 

.388 

3219. 

170  . 

.01380 

1245.65 

161.. 58 

-56.998 

-1.9.61.1. 

.70575 

.221. 

.386 

3163. 

175. 

.01391. 

1185.52 

177.18 

-55.131. 

-1.7.905 

.71699 

.  221 

.388 

3105. 

180. 

.011.09 

1127.28 

169.97 

-53.271 

-1.5.956 

. 72792 

.218 

.386 

301t&. 

185. 

.  011.21. 

1070.72 

152.95 

-51.1.09 

-1.1.. 025 

.73856 

.216 

.389 

2986. 

190. 

.011.1.0 

1015.00 

155. 11 

-1.9.  51.5 

-1.2.060 

.71,693 

.211. 

.389 

2921.. 

195. 

.011.56 

963.18 

11.9. 1.5 

-1.7.580 

-1.0. 13C 

.75906 

.213 

.390 

2860. 

^20  0. 

.01473 

912.30 

142. 98 

-45.610 

-36.174 

.76897 

.212 

.392 

2795. 

205. 

.01490 

863.37 

135.71 

-43.935 

-36.211 

.77867 

.211 

.394 

2730. 

210. 

.01506 

616.37 

130 .54 

-42.056 

-34.237 

.78818 

.211 

.396 

2665. 

215. 

.01525 

771.24 

124.79 

-40.169 

-32.254 

.79751 

.210 

.398 

2599. 

220  . 

.01546 

727.89 

119.18 

-33.275 

-30.261 

.80666 

.209 

.  399 

2535. 

225. 

.01556 

666.17 

113.83 

-36.379 

-28.262 

.81556 

.  207 

.400 

2479. 

230. 

.01596 

645.37 

109.75 

-34.489 

-26.254 

.82443 

.  202 

.  398 

2430. 

235. 

.01606 

605.73 

104.51 

-32.515 

-24.276 

.83298 

.201 

.404 

2374. 

21.0. 

.01531 

568.97 

100.01 

-30.700 

-22.242 

.84155 

.  201 

.409 

2315. 

21.5. 

.01555 

S32.37 

95.48 

-26.774 

-20.192 

.65000 

.200 

.413 

2257. 

250. 

.01660 

498.92 

90.99 

-25.635 

-18.124 

.85835 

.199 

.415 

2199. 

255. 

.01707 

455.09 

65.54 

-24.886 

-16.037 

.66662 

.197 

.419 

2141. 

250. 

.01734 

434.15 

82.45 

-22.933 

-13.941 

.87476 

.195 

.423 

2083. 

255. 

. 0176m 

405.11 

78.35 

-20.964 

-11.820 

.88285 

.  195 

.425 

2027. 

27  0. 

.01794 

377.31 

74.  32 

-18.989 

-9.665 

.89093 

.  194 

.429 

1969. 

275. 

.01827 

351.05 

70.55 

-17.000 

-7.527 

.89875 

.  193 

.434 

1914. 

260. 

.01862 

326.52 

65.66 

-14.999 

-5.347 

.90651 

.192 

.438 

1859. 

265. 

.01896 

3  5  2.11 

t3.  32 

-12.931 

-3.138 

.91442 

.  191 

.443 

1803. 

290. 

.01937 

279.65 

59.92 

-10.923 

-.877 

.92230 

.  193 

.452 

1742. 

295. 

. 01979 

258.93 

56.65 

-8.859 

1.4C1 

.93009 

.195 

.460 

1682. 

300  . 

.02023 

239.53 

53.49 

-6.771 

3.719 

.93786 

.196 

.457 

1528. 

310. 

. 02121 

205.13 

47.51 

-2.545 

8.451 

.95340 

.195 

.479 

1529. 

320. 

.02232 

175.42 

42.  07 

1.715 

13.269 

.96975 

.192 

.488 

1442. 

333  . 

.02359 

153.73 

37.17 

5.975 

18.205 

.98389 

.169 

.494 

1365. 

343  . 

.02501 

135.51 

32.80 

10.195 

23.154 

.99669 

.186 

.497 

1299. 

350  . 

.02559 

124.20 

29.  0  0 

14.335 

28.124 

1.01307 

.  183 

.494 

1245. 

360. 

.02831 

116.08 

25.74 

16.349 

33.028 

1.02689 

.  161 

.485 

1201. 

370  , 

.03014 

111.57 

22.96 

22.208 

37.834 

1.04006 

.  180 

.474 

1168. 

360  . 

.03204 

109.77 

20.54 

25.885 

42.501 

1.05251 

.  178 

.459 

1144. 

390. 

.03400 

110.03 

18.69 

29.384 

47.011 

1.06422 

.177 

.442 

1128. 

40  0. 

.03597 

111.74 

17.06 

32.705 

51.355 

1.07522 

.  177 

.425 

Ilia. 

410. 

.03795 

114.49 

15.66 

35.856 

55.541 

1.08556 

.175 

.411 

1113. 

420. 

.03991 

118.07 

14.50 

38.876 

59.572 

1.09527 

.175 

.396 

1112. 

430. 

.04166 

122.24 

13.47 

41.756 

63.459 

1.10442 

.  174 

.382 

1113. 

440. 

. 04377 

126. 79 

12.59 

44.509 

67.203 

1. 11303 

.173 

.369 

1117. 

450. 

.04555 

131.57 

11.81 

47.153 

70.624 

1.12117 

.173 

.357 

1122. 

460. 

.04750 

136.57 

11.13 

49.699 

74.327 

1.12867 

.172 

.  345 

1129. 

470. 

.04932 

141.55 

10.52 

52.159 

77.731 

1.13619 

.170 

.336 

1137. 

480. 

. 05111 

145.81 

9.96 

54.543 

81.044 

1.14317 

.  159 

.327 

1146. 

490. 

.05287 

151.99 

9.49 

55.657 

64.272 

1.14963 

.168 

.319 

1155. 

500. 

. 05461 

157.15 

9.05 

59.107 

67.421 

1.15619 

.157 

.311 

1164. 

510. 

. 05632 

162.32 

8.66 

51.300 

90.502 

1.15230 

.156 

.  304 

1174. 

520  . 

.05801 

157.49 

8.  29 

63.441 

93,519 

1.16816 

.165 

.298 

1185. 

530. 

.05958 

172.53 

7.96 

65.534 

96.477 

1.17379 

.163 

.292 

1195. 

54  0. 

.06133 

177.66 

7.56 

67.563 

99.363 

1.17922 

.152 

.286 

1206. 
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TABLE   VIb.  THERHOOYNAHIC  PROPERTIES  OF  OXYGEN 

3030.   PSIA  ISOBAR 


MPE»ATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

cv 

Cp 

VEL0CI1 

ft3/lb 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OF  SOUt 

DEC.  R 

FT^-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/L8-R 

BTU/LB-R 

BTU/LB-R 

FT/S 

102.053 

.  0121't 

2191.. 1<( 

321.10 

-82.761. 

-76.019 

.5051.3 

.265 

.396 

3897. 

105. 

.01221 

2150. 83 

312.51 

-81.636 

-71.. 855 

.51567 

.  261. 

.  395 

3865. 

110. 

.01231 

2077.79 

298.96 

-79.723 

-72.882 

.53502 

.261 

.394 

3811. 

115. 

.012'<2 

2005.1.0 

286.51 

-77.816 

-70.911. 

.55252 

.259 

.393 

3758. 

19  33.61. 

izs! 

.01265 

1862.56 

261..  10 

-71.. 017 

-66.992 

.58523 

.253 

.391 

3656. 

130. 

.01276 

1792.21 

253.86 

-72.126 

-65.037 

.60056 

.  250 

.391 

3605. 

135. 

.C1283 

1722.65 

21.1.. 13 

-70.239 

-63.086 

.61529 

.21.6 

.390 

3553. 

140. 

.01300 

1653.97 

231.. 81. 

-68.358 

-61.138 

.6291.5 

.21.3 

.389 

3502. 

1<>5. 

.01312 

1586.27 

225.92 

-66.1.81 

-59.191. 

.61.310 

.21.0 

.388 

3450. 

150. 

.0132<( 

1519.61. 

217.33 

-61.. 609 

-57.253 

.65626 

.237 

.388 

3398. 

155. 

•01337 

11.51.. 19 

209.  01. 

-62.71.0 

-55.311. 

.66897 

.233 

.  387 

3345. 

160. 

.01350 

1390.02 

201.01 

-60.876 

-53.378 

.68126 

.230 

.387 

3291. 

165. 

.01363 

1327.21. 

193.21 

-59.016 

-61.1.1.3 

.59317 

.227 

.  387 

3236. 

17  0. 

•  0 1 37  7 

12  65.95 

185.61. 

-57.158 

-1.9 . 5 10 

•  7  0 1.  71 

.  221. 

.387 

3181 . 

175. 

.01391 

1206.25 

178.27 

-55.301. 

-1.7.576 

.71592 

.221 

.387 

3124. 

ISO. 

.oi'.oe 

111.8.23 

171.10 

-53.1.51 

-1.5.51.3 

.72582 

.219 

.387 

3066. 

185. 

.011.20 

1091.97 

161.. 11 

-51.598 

-1.3.  707 

.  7371.2 

.217 

.  38? 

3906. 

190. 

.  01<>36 

1037  .  51. 

157. 31 

-1.9.71.6 

-1.1.769 

.71.776 

.215 

.388 

2945. 

195. 

.011.52 

985.00 

150.69 

-1.7.892 

-39.827 

.75785 

.  211. 

.389 

2883. 

200. 

.01'.68 

931.. 38 

11.1.. 26 

-1.6.  0  31. 

-37.879 

.75772 

.  213 

.390 

2820. 

205. 

.01i>85 

885.70 

138.03 

-1.1.. 173 

-35.921. 

.77738 

.  212 

.  392 

2755. 

210. 

.01502 

838.93 

132.00 

-1.2.306 

-33.960 

.78685 

.211 

.  394 

2691. 

215. 

.01521 

791.. 01 

126.19 

-40.1.33 

-31.986 

.79613 

.211 

.395 

2627. 

220. 

•  01539 

750 . 87 

120.61 

-38.555 

-30  .001* 

.80525 

.210 

.397 

2565 . 

225. 

.01559 

709.  31. 

115.29 

-36.676 

-28.017 

.811.17 

.207 

.397 

2508. 

230. 

.01579 

669.21. 

110.21. 

-31.. 803 

-26.033 

.82269 

.202 

.395 

2461, 

235. 

.01600 

629.1.1. 

106.01. 

-32.952 

-21.. 063 

.83136 

.202 

.401 

2406. 

2<>0. 

.C1622 

592.81. 

101.51. 

-31.059 

-22.01.8 

.83985 

.  201 

.405 

2349. 

ZkS. 

.  016<t5 

556.30 

97.11. 

-29.157 

-20.016 

.81.822 

.200 

.409 

2292. 

250. 

.01669 

522.99 

92.67 

-27.21.3 

-17.970 

.8551.9 

.  199 

.411 

2236. 

255. 

.01695 

1.90  .23 

88.37 

-25.321 

-15.907 

.861(65 

.  198 

.414 

2160. 

260. 

.01721 

1.58.1.1 

81.. 21. 

-23.398 

-13.838 

.87270 

.196 

.417 

2124. 

265. 

.017'.9 

1.29.1.7 

80.21. 

-21.1.60 

-11.71.6 

.88067 

.  195 

.420 

2070. 

270 . 

76  .27 

-19.518 

*  9 .  6 1.  C 

.  88851. 

.  191. 

.42  3 

2015. 

275. 

.01909 

375.56 

72.  51 

-17.565 

-7.516 

.  69631. 

.  193 

.426 

1961. 

260. 

.els'.! 

351.05 

68.89 

-15.603 

-5.373 

.90406 

.  192 

.430 

1903. 

285. 

.01876 

326.51. 

65.39 

-13.629 

-3.209 

.91172 

.191 

.  434 

1854. 

290. 

.01912 

303.  91. 

62.03 

-11.618 

-.995 

.9191.1. 

.  193 

.  442 

1794. 

295. 

.01950 

283.16 

58.  82 

-9.605 

1.230 

.92705 

.  195 

.449 

1737. 

300. 

.01991 

263.67 

55.71 

-7.570 

3.1.91 

.931.55 

.196 

.455 

1585. 

310. 

. 02080 

228.60 

1.9.82 

-3.1.63 

B.092 

.91.973 

.  195 

.464 

1589. 

320. 

.02160 

198.86 

1.1..  1.1. 

.661. 

12.776 

.951.50 

.  192 

.472 

1505. 

330. 

. 02293 

171.. 85 

39.69 

I..791. 

17.521 

.97921 

.  189 

.  477 

1430. 

3i>0. 

.021.18 

156.03 

35.23 

8.867 

22.302 

.9931.8 

.186 

.479 

1364. 

350. 

.02557 

11.1.92 

31.  37 

12.881. 

27.088 

1.00735 

.  183 

.477 

1308. 

360. 

. 02707 

131.93 

28.  01 

15.798 

31.837 

1.02073 

.  181 

.472 

1251. 

370. 

.02658 

125.51. 

25.12 

20.599 

36.520 

1.03355 

.  190 

.453 

1224. 

383. 

.1,3036 

li;2.03 

22.65 

21.. 231 

1.1.097 

1.01.577 

.  178 

.451 

1195. 

390. 

.03210 

120.75 

20.56 

27.719 

1.5.553 

1.05735 

.  177 

.  438 

1175. 

UOO. 

.03  38? 

121.16 

16.79 

31.052 

1.9.869 

1.05826 

.  177 

.425 

1161. 

■•10. 

.03566 

122.75 

17.28 

31.. 236 

51.. 01.9 

1.07860 

.  176 

.411 

1152. 

'.20. 

.  0371.5 

125.31. 

15.96 

37.287 

58.093 

1.  08831. 

.  176 

•  398 

1147. 

it3U. 

.03921. 

128.69 

11..  86 

1.0.211 

62.009 

1.09756 

.  175 

.385 

1146. 

•<<«0. 

.OitlOO 

132.62 

13.87 

1.3.  0  11. 

65.791 

1.10625 

.171. 

.373 

1147. 

'.50. 

. 01.271. 

136.89 

13.01 

1.5.711 

69.1.55 

1.  111.1.9 

.  173 

.  361 

1150. 

<<60. 

.  01.1. ..6 

11.1.51 

12.25 

1.8.310 

73.008 

1.12230 

.172 

.  351 

1155. 

'•70. 

.01.615 

11.6.27 

11.57 

50.822 

76.1.52 

1.12973 

•  171 

.341 

1151. 

>.6a. 

.01.783 

151.13 

10.96 

53.256 

79.825 

I. 13682 

.170 

.  332 

1158. 

1(90. 

.  oi.g'.a 

156.09 

10.1.1 

55.517 

83.103 

1.11.359 

•  159 

.  323 

1176. 

50  0. 

. 0511C 

161.09 

9.92 

57.913 

95. 300 

1  .  15001. 

.  169 

.  316 

1165. 

510. 

.0527o 

166.10 

9.1.8 

60.11.9 

69.1.27 

1.15623 

.167 

.309 

1193. 

520  . 

.  051.29 

171.13 

9.07 

62.331 

92.1.9C 

1.16218 

.  155 

.  302 

1203. 

530. 

.0658S 

176.06 

8.70 

61.. 1.62 

95.1.90 

1.16789 

.  154 

.296 

1212. 

51t0. 

.057*0 

160.98 

9.37 

66.51.7 

96.1.35 

1.1731.0 

.  153 

.290 

1222. 

•      THO-PHASE  BOUNOHRY 
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TSBLt    VIb.   THERMOOYNAHIC   PROPERTIES  OF  OxrSEN 


32a0.   PSI«  IS0B4'? 


TEMPER4TURE 
OEG.  R 


VOLUME 

ft3  /Le 


ISOTHERM  ISOCHORE 
OERIVATIWE  DERIVATIVE 
FT3-PSI4/LB  PSI4/R 


INTERNAL 
ENERGY 
aTU/LB 


ENTHALPY  ENTROPY 
STU/LB  8TU/LB-R 


Cv 

BTU/LB-R 


Cp  VELOCITY 
OF  SOUNO 
BTU/LB-R  FT/S 


•  102.331. 

.U121J 

2205.50 

321.19 

-82.732 

-75.51.1 

.50570 

.255 

.395 

3905. 

lOS. 

.01219 

2166.1.7 

313.1.2 

-81.712 

-71.. 1.38 

.51587 

.  251. 

.396 

3J75. 

110. 

.C1230 

2(;o3.  78 

299.87 

-79.803 

-72.516 

.531.22 

.262 

.391. 

3322. 

115. 

.U121.1 

2Jcl.7i. 

287. <»1 

-77.931 

-7C.61.6 

.55171 

.259 

.  393 

3770. 

120. 

.L1252 

1950.35 

275.85 

-76.001. 

-66.686 

.5681.1 

.  2S6 

.  392 

3719. 

12S. 

.01263 

1879.62 

265.01 

-71.. 112 

-65.626 

.581.39 

.253 

.  391 

3658. 

130. 

.bl27'. 

18G9.62 

25U, 77 

-72.226 

-61.. 675 

.59971 

.  250 

.  390 

3618. 

135. 

.U128e 

171.0  .1.1 

21.5.  C5 

-7o.3'«5 

-62.726 

.611. 1.2 

.2'.7 

.389 

3567. 

i<<a. 

.01298 

1672.08 

235.76 

-68.1.70 

-60.781 

.62857 

.21.3 

.389 

3516. 

.0131G 

16C1..72 

226. 86 

-66.599 

-58.839 

.61.219 

.21.0 

.  368 

31.65. 

150. 

.01322 

1638  .1.1. 

216. 29 

-61.. 731. 

-56.901 

.65533 

.23' 

.  387 

31.13. 

155. 

.01331. 

11.73.32 

21i].Ql 

-62.873 

-51.. 966 

.65832 

.231. 

.387 

3361. 

163. 

.013<t7 

11.C9.1.9 

2C2.oa 

-61.017 

-53.033 

.68029 

.  231 

.  386 

3308. 

165. 

.U13b0 

131.7  .  Qi. 

191.. 23 

-59. 151. 

-51.103 

.59217 

.227 

.386 

3251.. 

170. 

.01371. 

1286.07 

186.68 

-57.315 

-1.9.171. 

.70359 

.  225 

.  386 

3198. 

ITS. 

.01388 

lc26.6a 

179.  31. 

-55.1.69 

-1.7.21.6 

.711.87 

.222 

.  386 

311.2. 

ISO. 

.  Cl<.^2 

1168.96 

172.20 

-53.626 

-1.5.317 

.72573 

.219 

.366 

3035. 

185. 

. Ol*!? 

1112.99 

165.25 

-51.733 

-1.3.388 

.73631 

.  217 

.  386 

3026. 

190. 

.  01'<32 

10  58.  81. 

158.1.8 

-1.9.91.1 

-1.1 .1.56 

.  7'»6bl 

.216 

.397 

2965. 

195. 

.om'.7 

10C6.56 

151. 9U 

-1.8.098 

-?9.621 

. 75667 

.  211. 

.388 

2905. 

200. 

.Ol'ibii 

956.19 

11.5.61 

-1.6.252 

-37.58C 

. 75550 

.  213 

.389 

281.3. 

205. 

.  01<.80 

907.71. 

139. 31 

-1.^.1.03 

-35.533 

.77612 

.  212 

.390 

2779. 

210. 

.Dl'»97 

861.18 

133.32 

-1.2.  51.9 

-33.677 

.73555 

.  212 

.  392 

2716. 

215. 

. C1515 

816.1.6 

127 . 55 

-1.3.689 

-31.713 

.791.79 

.211 

.  393 

2653. 

223. 

.01^33 

773.51 

122.00 

-38. 826 

-29.71.2 

.80  386 

.210 

.395 

2592. 

225. 

.01552 

732.17 

116. 70 

-36. 951 

-27 . 76t 

.81273 

.  209 

.  395 

2537. 

230. 

.01571 

692. 25 

111.68 

-35.105 

-25.  791. 

. 82139 

.  203 

.392 

21.91. 

235. 

. C1592 

652.78 

107.51 

-33.275 

-23.81.1 

.82979 

.  232 

.  398 

21.38. 

2'tO. 

.01613 

616.32 

103 . C 1 

-31.1.33 

-21.81.2 

.83821 

.232 

.  1.0  1 

2382. 

2<t5. 

.01636 

579.85 

98.71 

-29.523 

-19.632 

.81.650 

.201 

.1.05 

2327. 

25  0. 

.01659 

51.6.  61. 

91. .  32 

-27.631 

-17.802 

.851.70 

.200 

.  1.0  7 

2272. 

255. 

.01683 

513.95 

90.0  5 

-25.  731. 

-15. 760 

.86279 

.  198 

■  1.0  9 

2217. 

260. 

.0170  8 

1*82.21. 

85  .  95 

-23.839 

-13.716 

.87073 

.197 

.  1.12 

2153. 

265. 

.01735 

1.53.  36 

81.99 

-21.928 

-11.61.7 

.87861 

.  195 

.  1.11. 

2111. 

270. 

.01763 

1.25.73 

78.  16 

-20.016 

-9.570 

.88538 

.  191. 

.  1.17 

2058. 

275. 

.01792 

399.57 

71..  38 

-18.095 

-7.1.75 

.891.06 

.  193 

.1.20 

2005. 

2«0. 

.01823 

375.01 

70.80 

-16.165 

-5.361. 

.90157 

.192 

.1.23 

1961.. 

285. 

.01855 

350.1.1. 

67.33 

-11..231 

-3.238 

.90920 

.191 

.1.26 

1902. 

290. 

.01889 

327.69 

6U.01 

-12.251 

-1.066 

.91677 

.  193 

.1.33 

181.1.. 

295. 

.01925 

306.85 

60.86 

-10.291 

1.116 

.921.23 

.  195 

.l|^0 

1788. 

300. 

.01963 

287.20 

57.80 

-8.302 

3.328 

.93156 

.196 

.1.1.5 

1738. 

310. 

.0201.5 

251.65 

51.99 

-1..295 

7.820 

.91.639 

.195 

.^53 

151.5. 

320. 

.02136 

221.06 

1.6.66 

-.279 

12.377 

.96066 

.192 

.1.58 

1563. 

330. 

.02237 

195.91. 

1.1.  81. 

3.721. 

16.982 

.97503 

.139 

.1.62 

11.90. 

3i>0. 

.02350 

175. 75 

37.1.9 

7.692 

21.616 

.98887 

.165 

.  1.61. 

11.25. 

350. 

.021.73 

160.10 

33.61 

11.600 

25.255 

1.00231 

.  183 

.1.63 

1359. 

360. 

.02606 

11.8.50 

30.  19 

15.1.22 

30.867 

1.01531 

.  181 

.1.59 

1320. 

370. 

.0271.9 

11.0.1.3 

27.20 

19.11.3 

35.1.33 

1.02782 

.160 

.1.63 

1280. 

380. 

.02899 

135.33 

21..  62 

22.71.0 

39.919 

1.03978 

.178 

,  1.1.3 

121.8. 

390. 

.03055 

132.56 

22.1.0 

26.205 

1.1.. 309 

1.05119 

.178 

.1.33 

1223. 

«00. 

.03215 

131.68 

20.50 

29.531. 

1.8.581. 

1.06201 

.177 

.1.21 

1205. 

dlO. 

.03377 

132.11. 

18.88 

32.730 

52.7I.C 

1.07227 

.175 

.1.10 

1193. 

<>20. 

.0351.0 

133.72 

17.1.7 

35.801 

56.779 

1.06231 

.175 

.398 

1165. 

■•30. 

.03701. 

136.18 

16.21. 

38.756 

60.701. 

1.09121. 

.  175 

.387 

1180. 

<>i>0. 

.03867 

139.1.3 

15.16 

1.1.597 

61.. 509 

1.09999 

.  175 

.  376 

1179. 

1.50. 

.01.028 

11.3.15 

11..22 

1.1.. 335 

68.205 

1.10830 

.171. 

.355 

1180. 

<>60. 

.01(188 

11.7.30 

13.38 

1.6.978 

71.791. 

1.11619 

.173 

.355 

1182. 

<>70. 

.01.31.6 

151.67 

12.63 

1.9.535 

75.288 

1.12371 

.172 

.  31.5 

1167. 

<i8a. 

.01.502 

156.20 

11.96 

52.013 

78.592 

1.13087 

.171 

.335 

1192. 

<i90. 

.0>.657 

160 .89 

11.35 

51., 1.18 

82.012 

1.13772 

.170 

.328 

1199. 

500. 

.01.809 

165.68 

10.81 

55.755 

65.252 

1.11. 1.27 

.  169 

.320 

1206. 

510. 

.01.960 

170.1.9 

1U.32 

59.031 

88.1.20 

1.  15051. 

.  168 

.  313 

1211.. 

520. 

.05109 

175.35 

9.67 

61.251 

91.523 

1.15657 

.166 

.306 

1222. 

530. 

.05256 

180.13 

9.1.6 

63.1.18 

91.. 560 

1.16236 

.165 

.300 

1231. 

5<>0. 

.051.01 

181.. 92 

9.08 

65.537 

97.51.2 

1.16793 

.16<> 

.291) 

121.0. 

tho-phase  bouncarv 
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TABLE  VIb.  THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


3<>aa.  PSIA  ISOBAR 


TEMPERATURE 
DEC.  R 


VOLUME 
FT^/LS 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 

ft3-psia/lb  PSIA/R 


INTERNAL 
ENERGY 
BTU/LB 


ENTHALPY 
BTU/LB 


ENTROPY 
BTU/LB-R 


BTU/LB-R 


Cp 


VELOCITY 
OF  SOUND 
BTU/LB-R  FT/S 


•  162.609 

. 01213 

2216. 85 

321.27 

-62.699 

-75.061. 

.50597 

.  265 

,  396 

3912. 

105* 

•  012 1 8 

2162. 02 

311*.  32 

-61.787 

-7 1* .  1 2  0 

.51507 

261. 

.  395 

11Q« 

.0122  6 

210  9.69 

30  0.77 

-79.8  82 

-72,  11.6 

•  5  331*2 

•  262 

.394 

38  33. 

115> 

•  01239 

2036.01 

266. 31 

-77.961* 

-7  0,162 

•  55  0  90 

•  259 

.393 

3781 . 

120* 

.01250 

1966 . 96 

276.71* 

-76 • 0  92 

-68.221 

, 55759 

•  256 

.392 

3  731. 

125* 

•  01261 

1696. 58 

265.90 

-7l**  206 

-66,265 

•  5  6  356 

•  253 

.391 

3  660. 

tSOa 

•  01273 

1826. 92 

255.67 

•72,325 

-6i**313 

•59837 

•  250 

.39  0 

363  0, 

135* 

•  0126'! 

1756.0  5 

21*5.  96 

-70  .  1*50 

-62.366 

.61356 

.  247 

.389 

3580  . 

1^0* 

•  01296 

1690 . U  6 

2  36.66 

-66.560 

-60.1*23 

.62769 

•  21*1* 

.368 

3530  • 

145* 

.01307 

1623.  01* 

227. 79 

-66.716 

-56  .  1*61* 

.  61*1 30 

.  241 

.397 

3479. 

150. 

.01320 

1557.09 

219^23 

-61..657 

-56.51.9 

.651*1*2 

•  237 

.  387 

3426. 

155. 

•  01 332 

11*92  .30 

210 • 97 

-63.003 

-51* .  51 7 

.66  70  9 

•  234 

.365 

3375. 

160  . 

•  013'*5 

11*28.  79 

202^  96 

-51.151* 

-52.568 

.57931. 

•  231 

.365 

3  324. 

165. 

.01356 

1366 • 66 

195 • 23 

-59,309 

-50.752 

.59119 

•  228 

.385 

3270  . 

170. 

•  01371 

13  06 • 0  0 

167^71 

-57*1*69 

-1. 6  .  637 

,70266 

,225 

.  385 

3215, 

175. 

•  01365 

121*6.  91 

180  .1*0 

-55, 631 

-1.5.913 

.71363 

•  222 

.385 

3161 . 

180. 

•  01399 

1169 .  1*8 

173, 26 

-53.797 

-1*1*  e  990 

,  721*67 

,220 

.395 

3104. 

185. 

.  01'tl3 

1133.79 

166. 36 

-5 1 ,  961* 

-1*3.065 

.73521 

.218 

.  385 

3046. 

190. 

.  0 1'*26 

10  79.90 

159. 63 

-50,132 

-1*1.  11*1 

.  71*51*  9 

,216 

.  385 

2987 . 

195. 

.  01<*<*3 

10  27.66 

153. 08 

-1*  8 . 299 

-39.212 

. 75551 

,215 

.  386 

2927. 

200. 

.ai<»59 

977.71* 

11*5.  73 

-1*5.1*61. 

-37.278 

.76531 

.214 

.  367 

2865. 

205. 

.  01**75 

929.50 

140.56 

-it<*.626 

-35.338 

.771*99 

.  213 

.369 

2303. 

210. 

•  011*92 

663.11* 

1 31* .  51 

-(,2.7  81* 

-33.391 

.781*28 

•  213 

.390 

2740. 

215. 

•  01509 

636.61 

128.86 

-1*0  .936 

-31.1*35 

.  7931*6 

.  212 

.  392 

2579 . 

220. 

.01527 

795 . 83 

123. 35 

-39.0  87 

-29.1.73 

•80250  / 

.211 

•  393 

2519. 

225. 

,0151*5 

751*. 66 

118.08 

-37.238 

-27.50  6 

•61133 

.  209 

.  392 

2555. 

230. 

•  01 561* 

711*.  91 

113.07 

-35^398 

-25.51*8 

•  8I991* 

.20  3 

.390 

2520. 

235. 

«  01561* 

675 . 79 

108.95  ■ 

-33^597 

-23.511 

•92827 

.  203 

.  395 

246^9. 

2'>0. 

•01605 

6  39 .  1*1* 

101* .  1*7 

-31.733 

-21.527 

•  63652 

.  202 

.398 

2414. 

2<t5. 

.01627 

60  3.01* 

100.21 

-29.671* 

-19.633 

•  61*1*81* 

.  201 

.401 

2359. 

250. 

•  0161*9 

569.92 

95.91 

-28.003 

-17,621 

.85297 

.200 

.403 

2307. 

255. 

•  0 1672 

537.2  6 

91 .  65 

-26.128 

-15 .596 

.96098 

.  199 

.405 

2253. 

260  . 

•  01697 

50  5.66 

67.58 

-21*.  2  57 

-13.575 

.86  9  61* 

.197 

.40  6 

2200  . 

265. 

•  01722 

1*76  .67 

83.66 

-22.372 

-11.529 

.67661* 

.  195 

.410 

2149. 

270. 

•  0 1 71*9 

1*1*  9 .  3 1* 

7  9.92 

-20  ,1*67 

-9.1*77 

,  88 1*31 

.  195 

.  412 

2099. 

275. 

. 01777 

i»23.13 

76.21 

-18^59l* 

-7.1*06 

.89190 

.  194 

.414 

2043, 

280. 

.01806 

396.1*5 

72.65 

-15.695 

-5.326 

.8991.1 

.  193 

.417 

1993. 

285. 

•01636 

373.67 

59.22 

-11*. 791* 

-3.232 

.90682 

.  192 

.420 

1947. 

290. 

•01668 

350.97 

65.92 

-12.659 

-1.096 

.911*26 

.  194 

.425 

1990. 

295. 

•01902 

330.05 

62.78 

-10.927 

1.01*6 

.92159 

.  196 

.432 

1337, 

300. 

.01937 

310.26 

59.79 

-8.978 

3.216 

.92669 

•  196 

.437 

1788. 

310. 

•  C2IJ13 

271..30 

51*.  01* 

-5.057 

7.519 

.91*332 

.  195 

.443 

1698. 

320. 

•02C97 

2i<3^01 

1*8.75 

-1.135 

12.069 

.9571*5 

•  192 

.447 

1518. 

330. 

•02190 

216.93 

1*3.95 

2.769 

16.557 

•97126 

.  189 

.450 

1547, 

3<»0. 

•02292 

195.57 

39.62 

6.636 

21.067 

.981*72 

.  196 

.451 

1463. 

350. 

•  021*03 

176.58 

35.72 

10.1*52 

25.58C 

.99781 

.163 

.451 

1426. 

360. 

•02523 

165,56 

32.25 

11*. 191 

30.073 

1.0101*5 

.  161 

.446 

1376. 

370. 

•02651 

156.00 

29.  19 

17.81*1. 

31*. 532 

1.02266 

.  160 

.  443 

1334. 

380. 

•02766 

11*9.1*'. 

26.52 

21.392 

36.93D 

1.  OS-.  1*1 

.  179 

.435 

1299. 

390. 

.02926 

11*5.25 

21..  20 

21*. 625 

1*3.250 

1.01*553 

.  176 

.427 

1272. 

ooa* 

•03071 

11*3.11* 

22.19 

26. mo 

1.7.1*75 

1.05533 

•  177 

.417 

1250  . 

irib. 

•03219 

11*2  .60 

20.1*5 

31.331* 

61.597 

1. 06651 

•  176 

.407 

1234. 

«20. 

.03368 

11.3.  09 

18. 91* 

34.1*15 

55.518 

1.07620 

.  176 

.397 

1223. 

It30. 

.03516 

11.1*. 66 

17.63 

37.366 

59.539 

1.  0851*3 

.176 

•  387 

1216. 

'•'til. 

.03669 

11.7.17 

16.  1.5 

1*0.257 

63.351* 

1.091*20 

.175 

.377 

1212, 

tiSO. 

•03618 

150.27 

15.1.1. 

H3.027 

67.066 

l*  1025l. 

•  174 

.367 

1211^ 

i>6a. 

•03967 

153.90 

11*.  52 

l-'5.707 

70  .661* 

1.  llJi*9 

•  174 

.357 

1211. 

<>70. 

.01*115 

157.61* 

13.71 

1*6.302 

71*. 208 

1.11807 

•  173 

.  348 

1214. 

<>83. 

•  01*261 

iei.98 

12.97 

50.618 

77.51*5 

1.12531 

•  172 

.339 

1216. 

<»9g. 

.  oit<*a& 

lfc6. 35 

2.31 

53.261 

81.000 

1.13223 

.  171 

.  331 

1223. 

500. 

•  01*51*9 

170.88 

11.71 

55.535 

81*. 276 

1.13895 

•  170 

.  323 

1223. 

510. 

.01.691 

175.1*7 

11.17 

57.91*6 

67.1.80 

1.  11*520 

.  166 

.  315 

1235. 

520. 

•  01*831 

180.12 

10.66 

60.203 

90.518 

1.15129 

.167 

.309 

1243. 

530. 

.01*969 

181*. 71* 

10.23 

52.1*03 

93.569 

1.15711. 

.  165 

.  303 

1250. 

5<»a. 

.05105 

169.37 

9.81 

51*.  651* 

95.703 

1.15276 

.  155 

.297 

1259. 
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T4BLE    tflb.    THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


3600.   PSIA  IS03AR 


TEMPERATURE        VOLUME  ISOTHERM 
OEftlUATH/E 
OEG.   R  FT^/ta  FT^-PSIfl/ta 


•  C 1 21 ^ 

222  8.17 

1 0  5  • 

•  C  1 1^  1  c 

2197.51 

1 1 3  • 

•  C 1 22  7 

2125.52 

lis* 

ISO* 

' 012^9 

•  0 1 26  0 

1 3  Q  • 

■012/1 

I't  0  * 

' 0129^ 

.oi3c; 

161.1.23 

150  • 

'  ri  1 

1511 ' 1^ 

160  • 

1 1*  1*  7  .  91* 

J'*^  *  J J 

17  0« 

1266'  95 

IBQ ' 

*  ni  7Q 

1 2  C  9  *  8  0 

1 S5* 

"  f «  i 

190  a 

•  u  1  **2 

1100.71. 

19S. 

.Ol'.S'S 

13148.95 

• ? J^^^ 

20  5  ■ 

' LA  7 

Qf\L.  'ft  7 
i  n'  t 

Z  1  3  • 

a  U  1  5  J 

86  0  .  1*  7 

22  0  a 

a  G 1 52 1 

817. 85 

225b 

a  01^  39 

77ht 83 

23  0  « 

a  G  i  d 

7  37.25 

23§a 

.  C 1 57  7 

698  . 1.7 

2'«l]  ■ 

• G1597 

662.22 

245. 

.01618 

626.91 

250* 

a  OlbJau 

592.  81* 

255. 

.016  62 

56  0 .25 

26Ps 

a  C16d6 

528.76 

26j5-» 

a  0171 0 

1*99.98 

270  ♦ 

.01736 

1*  7  2  •  1*  9 

275. 

.11762 

1.1.6.27 

280. 

.1,179a 

1*21.1*3 

285. 

.01819 

396.86 

290. 

.ClBlt9 

373.83 

295, 

a019ai 

352.82 

30  0  4 

.0191<< 

332.90 

310  4 

.01986 

296.57 

3Z6. 

a02063 

261*.  70 

33  d  . 

a021lt9 

237.79 

340. 

.3221.2 

215.1.1 

350. 

.023<<3 

197.21* 

360. 

a02'.52 

182.97 

370^ 

a02S68 

172.06 

380. 

.02690 

161*. 18 

390. 

.02818 

158.66 

10  Or 

. 02950 

155.38 

ftlO. 

.  0308'. 

163.70 

i>2b. 

.03221 

153.33 

.03360 

15i*a01 

i»(>0. 

aOSi-gs 

165a76 

<>56^ 

.03636 

I58a22 

.03777 

161.27 

Ii7'0. 

.03915 

161*. 73 

.01*052 

168.1*5 

<>90. 

.  ciea 

172.1*6 

'  500. 

.01.323 

176.70 

a0'><«56 

181.02 

szo. 

a0i>5Ba 

165.1*1* 

530. 

.01.719 

189.86 

5«b^ 

aOlaSlaS 

191*. 31 

•      THO-PHASE  BOUNDARY 


ISOCHORE  INTERNAL  ENTHALPY 
DERIUATIUE  ENERGY 


PS Ifl/R 

3TU/Le 

BTU/LB 

321 • 36 

-82,667 

-7if ,  586 

315.22 

-81.861 

-73,752 

301.66 

-79,960 

-71.781 

2  89.20 

-78 ,067 

-69,615 

277. 63 

-76,179 

-67,655 

266.79 

-7U . 298 

-65,901 

2  56.57 

-72 • ^22 

-63,951 

2U6 . e  6 

-70.552 

-62.006 

237.5  9 

-68.6  89 

-60,0  65 

228.71 

~&& .8  31 

-58.129 

220.16 

-6'*,  978 

-56, 196 

211.92 

-63.131 

-5U,267 

203. gi* 

-61.239 

-52,3*t2 

196 • 22 

-59 .  **52 

-5  0  .  19 

168. 72 

-57,619 

-t*  8  . 't  99 

-55 .7  90 

-t+  6 ,  5 8 0 

17  H • 35 

1 67  •  i»5 

-5  2 . 1 U 1 

-1*2,  7t*3 

-50.318 

-**0  ,823 

15^ ' 2U 

-i*8.i*95 

-38,900 

91 

'♦6  671 

-36  973 

1^*1.  78 

-35.0tfO 

135.86 

-^43.013 

-33.100 

130.15 

1  ^Q*  ui* 

-39.3m 

-29 .200 

* 

-37,505 

-2 7 , 2'»'* 

' a  a c 

1  1  n  * 

—33,886 

"?i   f n  7 

1  r q  fl7 

101 . ot 

-30, 211 

* 

97 

-28,3  59 

-17  ■  '♦2  6 

93.22 

-26,505 

-15.1.23 

89.19 

-2*t,656 

-13.1.19 

' 

"^i" 

81 . 56 

-20.932 

-9. 362 

77.95 

-19,066 

-7.316 

7'*  •  **1 

-17,19^ 

-5.261 

-I3.i»20 

-la092 

6<t.60 

-11.520 

1.019 

61.6(t 

-9.607 

3.151* 

55.99 

-5,760 

7ait7i» 

50  .71* 

-1,919 

11*835 

^♦5.95 

1.901 

15.223 

1*1.63 

5.683 

20.627 

37,71 

9.itl^ 

25.033 

3it.21 

13.078 

29ai*20 

31.09 

16.668 

33.761* 

28.  35 

20,166 

38.096 

25.95 

23.56i» 

1.2.31*7 

23. 8U 

26,857 

1.6.520 

22.  01 

30.0'*2 

50.603 

20. til 

33,12<f 

51*. 598 

19,00 

36,107 

68.501* 

17.76 

38,993 

62a318 

16,66 

'tl.788 

66a0<*0 

15,67 

*»(*,**95 

69.673 

l**.  79 

i»7,121 

73.219 

13.99 

i*9.670 

75.581 

13,27 

52.1'»6 

80.061* 

12.62 

5i».555 

83.370 

12.0(» 

56,900 

86.606 

11.50 

59,188 

89.771* 

11,01 

61.^18 

92ae75 

10  .56 

63.599 

95.918 

ENTROPY 

VEL  OC 11 

OF  sou^ 

6TU/L8-R 

9TU /L  8-R 

BT  U/L  8-R 

F  T/S 

.5  0621* 

a  266 

a  395 

3919  , 

.511*29 

a  265 

a  395 

3897  • 

.53  262 

.  252 

.391. 

38^^  ■ 

.55010 

a  250 

.  393 

3793, 

a56678 

a257 

.391 

37*t3, 

.58271* 

.251. 

.39  0 

3693  . 

.598  0  3 

.251 

.399 

36*»3, 

•  61 27 1 

.21.7 

0  3  8  9 

359^  , 

a  &i*  0 1*  2 

.  21. 1 

a  3  9  7 

3^93  , 

o5352 

238 

385 

3i»**T 

6  5  b  1 7 

.235 

.3  85 

3  392  * 

0  7  8  39 

.231 

.385 

3  3^*  0  , 

.69022 

.228 

.  391. 

3287. 

.7016'9 

a225 

.  391. 

3233. 

'  99^ 

.381* 

Jzi,  * 

*  ?1  fl 

•  ^7^ 

*  7c     f  7 

*  t~ 

• 

• 

'  T«7 

2  326 ' 

'78303 

'  213 

389 

276V  • 

.79220 

a213 

.390 

2703. 

.80118 

a  212 

.  391 

261.5. 

• 

.209 

a  91852 

*  ^'i ^ 

.8267  9 

.20  3 

.  392 

21*  98  a 

'  \ 

* 

.  81*3 21* 

■  20  2 

.398 

2  391a 

.85131 

.201 

.  1. 0  0 

231*0  a 

.85925 

.  199 

a  1.02 

2287a 

.867  0  3 

a  198 

a  1.01* 

2236a 

.871.75 

al96 

.1*05 

2186. 

.88231. 

a  195 

.1*07 

2137. 

•  88985 

a  191. 

.  1.0  9 

2089. 

.89  726 

a  193 

.  1.11 

2  01*0 . 

a  901.57 

a  192 

•  1.11. 

1991 . 

.91190 

a  191* 

.1.20 

1935  • 

.92630 

.197 

.1.29 

1831*. 

.91*01*7 

.195 

.1*35 

171*8. 

.951.31 

al93 

.1*33 

1570. 

.95761 

.  189 

.1*1.0 

1500. 

.98096 

al86 

.1.1*1 

1537. 

.99373 

a  183 

ai*i*0 

11*60. 

1.00609 

a  181 

al*38 

11.30. 

1.01805 

a  180 

.1*31* 

1386. 

1.02955 

.179 

.1*28 

1350a 

1.01.059 

.  178 

.1*21 

1320a 

1.05116 

.177 

.1*13 

1295. 

1.06121. 

.177 

.1*01* 

1277. 

1.07087 

.176 

.395 

1252a 

1.08006 

•  175 

.387 

1252. 

1.08383 

al75 

.377 

121.6. 

1.09719 

.175 

.368 

121.3. 

1.10516 

a  171. 

•  359 

121*2. 

1.11281 

.173 

.350 

121.2. 

1.12010 

a  172 

•  3<*2 

121.1*. 

lal2707 

al71 

.331* 

121.8a 

1.13375 

al70 

.326 

1252. 

lall.016 

a  159 

.319 

1258. 

1.11.631 

.168 

a  312 

1261*. 

1.15222 

.167 

.305 

1271. 

lal5791 

.155 

a300 

1278. 
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TABLE  VIb.  THERMODYNAMIC  PROPERTIES  OF  OXTbtn 


3800.   PSIA  ISOBAR 


TEMPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ft3/lb 

DERIVATIVE 

DERIVATIVE 

ENERGY 

DEG.  R 

■ft3-psia/lb 

PSIA/R 

BTU/LB 

•  103.159 

.01211 

321.1.5 

-82.631* 

105. 

.01215 

2212.32 

316. 12 

-81.931. 

110. 

.01226 

211.1. 28 

302. 55 

-80.036 

115. 

.01236 

20  70.28 

290.09 

-78.11.8 

120. 

.012'»7 

1999.91 

278.51 

-76.265 

125. 

.01258 

1930.20 

267.66 

-71.. 386 

130. 

•  01 269 

18  61.21 

257 .  '.5 

-72.518 

135. 

.01230 

1793.01 

2'.7.  75 

-70.551. 

i<.a. 

.01292 

1725.67 

238.1.9 

-68.795 

lUS. 

.01303 

1659.30 

229.61 

-66.91.3 

ISO. 

.01315 

1553.98 

221.08 

-65.097 

155. 

.01327 

1529.63 

212.65 

-63.257 

160. 

.CIS'.O 

l'.66.93 

201.. 90 

-61.1.22 

165. 

.01352 

l'.05.1tO 

197.19 

-59.592 

170. 

. 01365 

131.5.33 

169. 71 

-57.767 

175. 

.01379 

1266.61 

182.1.5 

-55.91.6 

1  8  J  . 

.01392 

1229.92 

175. 39 

-51*.  128 

185. 

1171.. 75 

168.52 

-52.313 

190. 

.  01't21 

1121.36 

161.65 

-50.500 

195. 

.01'.35 

1069.79 

155. 37 

-1.8.696 

200  . 

.(11'.51 

1020.06 

11.9.07 

-1.6.672 

205  . 

.  Cl'.&o 

972.2'. 

1'.2.  98 

-1.5.056 

210. 

.  01'.82 

926.2'. 

137.03 

-'.3.236 

215. 

.01'.99 

682.05 

131 . 39 

-1.1.1.12 

223. 

.01516 

839.59 

125.93 

-39.587 

225. 

.01533 

798.72 

120.70 

-37.763 

230. 

•  01551 

759.26 

115.73 

-35.952 

235. 

. C1570 

720 . 95 

111.72 

-31.. 176 

2<.j. 

.01590 

58'.. 66 

107.23 

-32.355 

21.5. 

. 01610 

6'.8.'t7 

103.06 

-30.635 

250. 

.01631 

615.'.'. 

96.92 

-28.701 

255. 

.01663 

582.90 

91..  75 

-26.665 

260. 

.01675 

551.52 

90.73 

-25.  0  37 

265. 

. 01699 

522.75 

85.  81 

-23.195 

270  . 

. 01723 

'.?5.29 

83.13 

-21.357 

275. 

.  117'.9 

1.69.03 

79.59 

-19.  611. 

26  0. 

.01775 

'.'•3.96 

76.11 

-17.567 

285. 

.01803 

'»19.'.6 

72.77 

-15.623 

290  . 

.01832 

396.32 

69.51 

-13.91(8 

295. 

.01662 

375.21 

55.  37 

-12.077 

300. 

.01693 

365.15 

63.39 

-10.191. 

313. 

. :i96a 

318,1.9 

57.85 

-5. '.13 

320. 

.02033 

286. 13 

52.52 

-2.61.3 

330. 

.02112 

258. 1.9 

1.7.  61. 

1.103 

3^J. 

.C2199 

235.22 

1.3.63 

I.. 810 

35  J. 

.02291 

216.00 

39.61 

8.1.66 

363. 

.02390 

200.61 

36.09 

12.051 

370  . 

.021.96 

186.50 

32.93 

15.595 

330. 

.  CZ60  i 

179. ".3 

30  .12 

19.01.5 

393. 

.02725 

172.67 

27.61. 

22.1.05 

■.OO. 

.  028:.c 

168.26 

25.1.6 

25.571. 

•ilO. 

. 02970 

165.51 

23.51. 

28.81.5 

'.20  . 

.03396 

16'.. 33 

21.65 

31.921 

<.33. 

.0  322^ 

16'..  16 

20  .  36 

31.. 905 

<>>i0 . 

.03353 

165.13 

19.  05 

37.803 

<«50. 

.  u3<.82 

166.92 

17  .88 

1.0. 511. 

'.63. 

.03612 

169. 35 

16.  92 

1.3.31.3 

'.73. 

.  0371.1 

172.29 

16.68 

1.5.  991. 

1.83. 

.1.367  : 

175.56 

15.02 

1.8.559 

".90. 

.03997 

179. 17 

11.. 25 

61.07'. 

50  0. 

.  0'.12'. 

163.08 

13.55 

53.613 

510. 

.01.250 

167.12 

12.91  ■ 

55.686 

520. 

.01.375 

191.27 

12.33 

56.201. 

530. 

.  ciiga 

195. liS 

11.60 

50. '.63 

51.J. 

. UH&Zl 

199.75 

11.31 

52.571 

•  TWC-PHAS 

E  SOUNOaRY 

ENTHALPY       ENTROPY  Cw  Cp  VELOCITY 

OF  SOUND 


BTU/LB 

BTU/LB-R 

BTU/LB-R 

BTU/LB-R 

FT/S 

-7'.. Ill 

.50651 

.256 

.395 

3927, 

-73.361. 

. 51350 

.  255 

.395 

3907. 

-71.1.13 

.5318<t 

.263 

.393 

385S. 

-59.1.1.9 

.51.930 

.260 

.392 

SSOit. 

-67  .1.90 

. 55597 

.  257 

.391 

375".. 

-65.536 

.58192 

.  251. 

.  390 

3705. 

-53.586 

.59720 

.251 

.389 

3656. 

-51.51.5 

.61167 

.  21.3 

.388 

3607. 

-59.706 

.62597 

.21.5 

.387 

3557. 

-57.772 

.53951. 

.21.1 

.386 

3509. 

-55.81.3 

.65252 

.238 

.385 

31.57. 

-53.917 

.56525 

.235 

.385 

-51.995 

.6771.5 

.  232 

.38U 

3355. 

-50.076 

.58927 

.229 

.393 

3303. 

-1.8.159 

.70071 

.  226 

•  38  3 

3250 . 

-1.6.21.1. 

.71181 

.223 

.383 

3196. 

-1.1.. 331 

.72259 

.221 

.383 

3141. 

-1.2.1.17 

.73306 

.219 

.383 

306'.. 

-1.0.503 

.71.329 

.  217 

.393 

3027. 

-36.585 

.75325 

.216 

.36'. 

2968. 

-36.565 

.76298 

.215 

.  365 

2909. 

-31.. 738 

.77250 

.211. 

.386 

28<.8. 

-32.806 

.78132 

.211. 

.397 

2787. 

-30.666 

.79091. 

.  213 

.  388 

2727. 

-28.921 

.79989 

.212 

.389 

257  0. 

-26.975 

.60863 

.  210 

.389 

2517. 

-25.036 

. 81715 

.  201. 

.385 

2575. 

-23.127 

.62535 

.  201. 

.  390 

2525. 

-21.169 

.83350 

.203 

.  392 

2'.73. 

-19.207 

.61.169 

.  202 

.  395 

21.22. 

-17.226 

.91.970 

.201 

.  397 

2372. 

-16.236 

.85756 

.  200 

.  398 

2321. 

-13.260 

.85529 

•  196 

.'.00 

2270. 

-11.21.1 

.87291. 

.197 

.'.01 

2221. 

-9.231 

.  6601.6 

.  196 

.  1.0  3 

2171.. 

-7.206 

.68766 

.  191. 

.'•0  5 

2127. 

-5.171. 

.89521 

.193 

.'.07 

2080  . 

-3.136 

.9321.3 

.  192 

.1.09 

2032. 

-1.059 

.90957 

.  191. 

.  1.11. 

1977. 

1.021. 

.91679 

.  196 

.1.19 

1925. 

3.127 

. 92386 

.197 

.1.22 

1678. 

7.376 

.93780 

.  196 

.1.27 

1795. 

11.661 

.95139 

.  193 

.1.30 

1719. 

15.96'. 

.96!.6'. 

.139 

.  1.31 

1650. 

20.276 

.97761 

.  186 

.1.31 

1569. 

21.689 

.99001 

.  191. 

.1.31 

1532. 

26  .681. 

1. 00211 

.192 

.1.29 

11.82. 

33.161 

1.01393 

.  130 

.1.26 

11.37, 

37.396 

1.02513 

.179 

.1.21 

1399. 

1.1.579 

1.03699 

.179 

.1.15 

1356. 

1.5.698 

1.01.61.2 

.  177 

.1.08 

131.0. 

1.9.71.C 

1.  0561.0 

.177 

.1.01 

1319. 

53.  701. 

1.06595 

.176 

.39  3 

1302. 

57.585 

1.07510 

.176 

.  385 

1290. 

fcl.391. 

1.  06381. 

.175 

.377 

1231. 

65.117 

1.09221 

.  175 

.  369 

1276. 

66.756 

1.10021 

.175 

.360 

1273. 

72.318 

1.10787 

.171. 

.  352 

1271. 

75.797 

1.11520 

.  173 

.  31.1. 

1272. 

79.202 

1.12222 

.  172 

.335 

1271.. 

82.  531. 

1.12895 

.171 

.  329 

1277. 

85.791. 

1.1351.1 

.  170 

.322 

1282. 

88.969 

1.11.162 

.  159 

.315 

1287. 

92.116 

1.11.757 

.  159 

.  309 

1292. 

95.166 

1.15331 

.  166 

.303 

1299. 
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TABLE   VIb.   THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


■tOOa.    PSIA  ISOBAR 


TEMPERATURE 
OEG.  R 


VOLUME 
FT^/LB 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
FT^-PSIA/LB  PSIA/R 


INTERNAL 
ENERGY 
8TU/LB 


ENTHALPY 
BTU/LB 


ENTROPY 
8TU/LB-R 


BTU/LB-R 


Co  VELOCITY 
OF  SOUND 


103. "tsa 

.01210 

2250.75 

321.54 

-82.600 

-73.635 

.50578 

,  256 

.395 

3934. 

105. 

.  oiaii. 

2228.2b 

317.01 

-92.005 

-73.015 

.51272 

.  265 

.395 

3917. 

110. 

.0122't 

2156,96 

303.44 

-60.114 

-71.045 

.53105 

.  263 

.393 

3865. 

115. 

.01235 

2086.29 

290 .97 

-78.228 

-69.082 

.54851 

.260 

.  392 

3815. 

iza. 

.01246 

2016.25 

279. 39 

-76.350 

-67,124 

.55518 

.253 

.  391 

3756. 

125. 

.01256 

1946.87 

268.56 

-74.478 

-65.172 

.58111 

.255 

.  390 

3717. 

13-0  ,  . 

.01267 

1878.20 

258. 33 

-72.612 

-53.225 

.59538 

.251 

.  389 

3658. 

135. 

.01278 

1810.32 

248.63 

-70.753 

-61.284 

.61104 

.248 

.386 

3620  . 

lltO. 

.01290 

1743.30 

239.38 

-68.901 

-59.347 

.52512 

.  245 

.  387 

3571. 

.01301 

1677 .24 

230.51 

-67.054 

-57.416 

.63858 

.242 

.  386 

3521. 

150. 

.01313 

1612.23 

221.99 

-65.214 

-55.469 

.55174 

.239 

.385 

3472. 

155. 

.01325 

1548.38 

213.78 

-63.380 

-53.566 

.65435 

.235 

.384 

3421. 

160. 

.01337 

1465.73 

205.64 

-51.552 

-51.647 

.67653 

.  232 

.  383 

3371. 

165. 

.01350 

1424.53 

198. 15 

-59.729 

-49.731 

.68832 

.229 

.  383 

3319. 

170. 

.01363 

1364.74 

190.69 

-57.911 

-47.618 

.69974 

.  225 

.  362 

3267. 

175. 

.01376 

1306.49 

163.45 

-56.098 

-45.908 

.71082 

.  224 

.  392 

3213. 

160. 

.01389 

1249.85 

176.41 

-54.289 

-43.999 

.72156 

.  222 

,382 

3159. 

165. 

.01-03 

1194.93 

169.57 

-52.482 

-42.090 

.73204 

.219 

.362 

3103. 

190. 

.  Ol"*!? 

1141.77 

152.93 

-50.577 

-40.160 

.74222 

.  213 

.  392 

3046. 

195. 

.Ol'.32 

1090.41 

155.47 

-48.673 

-36.269 

.75215 

.  216 

.383 

2988. 

ZOO  • 

.01'tl(7 

1040.90 

150.21 

-47.066 

-35.354 

.76186 

.  215 

.383 

2929. 

205. 

.01452 

993.24 

144. 14 

-45.262 

-34.434 

.77134 

.  215 

.365 

2870. 

210. 

. 01478 

947.42 

138.27 

-43.452 

-32.508 

.78062 

,  214 

.396 

2810. 

215. 

.Oll-git 

903.38 

132.51 

-41.640 

-30.576 

.78972 

.214 

.387 

2751. 

220. 

.01510 

861.05 

127.17 

-39.826 

-28.638 

.79862 

.  213 

.387 

2694. 

225. 

.01527 

620 . 32 

121.96 

-38.014 

-26.700 

.60733 

.210 

.  387 

2543. 

230. 

. 01545 

781.02 

117.00 

-36.215 

-24.771 

.81581 

.  235 

.  383 

2601. 

235. 

.01564 

742.95 

113.05 

-34.455 

-22.674 

.82396 

.  204 

.387 

2554. 

2<tO. 

.01583 

706.83 

108.57 

-32.650 

-20.926 

.63215 

.204 

.389 

2502. 

245. 

.01602 

570.75 

104.42 

-30.846 

-16.980 

.84019 

.  203 

.392 

2451. 

250. 

.01622 

637.73 

100. 34 

-29.029 

-17.012 

. 34814 

.202 

.394 

2403. 

255. 

.01644 

605.24 

96.22 

-27.211 

-15.038 

.65596 

.200 

.395 

2353. 

260. 

.01565 

573.98 

92.23 

-25.402 

-13.058 

.86361 

.  199 

.397 

2303. 

265. 

.01688 

545.18 

88.34 

-23.579 

-11.076 

.37120 

.  197 

.  398 

2255. 

270. 

.01712 

517.74 

84.66 

-21.761 

-9.083 

.87865 

.196 

.399 

2209. 

275. 

. 01736 

491.43 

91.13 

-19.940 

-7.080 

.89500 

.  195 

.400 

2163. 

260. 

.01762 

456.14 

77.73 

-16.116 

-5.067 

.89326 

.194 

.402 

2118. 

285. 

.01788 

441.69 

74.  44 

-16.297 

-3.053 

.90039 

.193 

.404 

2072. 

290. 

.01815 

418.46 

71.20 

-14.447 

-1.000 

.90754 

.  195 

.409 

2018. 

295. 

.01844 

397.24 

66.  08 

-12.601 

1.057 

.91458 

.  197 

.413 

1967. 

300. 

.01874 

377.04 

65.11 

-10.746 

3.133 

.92155 

.197 

.417 

1921. 

310. 

.01937 

340.08 

59.51 

-7.024 

7.322 

.93529 

.  196 

.421 

1840. 

320. 

.02005 

307.31 

54.42 

-3.315 

11.537 

.94  867 

.  193 

.423 

1765. 

330. 

.02079 

279.04 

49.65 

.366 

15.767 

.96169 

.  190 

.  423 

1698. 

340. 

.02159 

254.96 

45.  33 

4.006 

19.999 

.97432 

.  196 

.423 

1537. 

350. 

.02245 

234. 80 

41.43 

7.599 

24.230 

.98559 

.  184 

.423 

1582. 

360. 

.02337 

218.40 

37.  87 

11.135 

28.445 

.99646 

.  182 

.421 

1531. 

370. 

.02435 

205.21 

34.66 

14.610 

32.643 

1.00997 

.  130 

.419 

1466. 

380. 

.02537 

195. 01 

31.83 

18.014 

36.809 

1.02106 

.179 

.  414 

1447. 

390. 

.02645 

187.15 

29.28 

21.337 

40.926 

1.03177 

.173 

.409 

1412. 

<>00. 

.02756 

181.68 

27.03 

24.579 

44.992 

1.04206 

.177 

.404 

1384. 

<tio. 

.02870 

178.11 

25.04 

27.732 

46.991 

1.05194 

.177 

.397 

1351. 

<>20. 

.02987 

175.96 

23.28 

30.798 

52.922 

1.06141 

.177 

.390 

1342. 

I>30. 

.03105 

174.99 

21.72 

33.781 

56.783 

1.07050 

.176 

.333 

1326. 

<tV0. 

.03226 

175.19 

20.  32 

36.682 

50.573 

1.07921 

.  176 

.376 

1317. 

450. 

.03346 

176.29 

19.08 

39.504 

54.290 

1.08756 

.175 

.368 

1309. 

<>60. 

.03463 

178.08 

17.97 

42.248 

67.932 

1.09557 

.175 

.361 

1304. 

<>70. 

.03589 

180 .47 

16.97 

44.918 

71.500 

1.10324 

.  174 

.353 

1302. 

<t80. 

.03709 

183.26 

16.06 

47.515 

74.991 

1.11060 

.  173 

.346 

1300. 

<>90. 

.03830 

186.46 

15.23 

50.044 

76.412 

1.11755 

.  173 

.338 

1301. 

500. 

.03950 

190.00 

14.48 

52.509 

61.763 

1.12442 

.  172 

.331 

1303. 

510. 

.04068 

193.73 

13.80 

54.910 

85.045 

1.13092 

.171 

.324 

1306. 

520. 

.04187 

197.60 

13.17 

57.253 

66.262 

1.13717 

.169 

.318 

1310. 

530. 

.04303 

201.58 

12.60 

59.538 

91.412 

1.14317 

.  158 

.311 

1315. 

5<>0. 

. 04419 

205.65 

12.07 

61.771 

94.504 

1.14895 

.157 

.305 

1320. 
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TABLE  Vlb.   THERMODYNAMIC  PROPERTIES  OF  OXYGEN 


<t500.  PSIA  ISOBAR 


TEMPERATURE 
OEG.  R 


VOLUME 
FT^/LB 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
FT3-PSIA/LB  PSIA/R 


INTERNAL 
ENERGY 
BTU/LB 


ENTHALPY 
BTU/LB 


ENTROPY 
BTU/LB-R 


Cy 

BTU/LB-R 


Cp  VELOCITY 
OF  SOUND 
BTU/LB-R  FT/S 


*  10<t«ll<> 

.01209 

22  78 . 85 

321.78 

-82.517 

-72.1.1.5 

.5071.6 

.267 

.395 

3952. 

IDS. 

.01210 

2266.30 

319.23 

-92.182 

-72.096 

.51080 

.266 

.  395 

391.3. 

110« 

.01221 

2196.82 

3U5.63 

-80.300 

-70.127 

.52912 

.261. 

.  393 

3992. 

115. 

.01231 

2125.97 

293.15 

-78.I.21. 

-68.165 

.51.656 

.  261 

.  392 

331.3. 

120. 

.ai2<.2 

2056.73 

281.57 

-76.556 

-66.209 

.56320 

.258 

.  390 

3795. 

125. 

.01252 

1988.15 

270.72 

-71.. 696 

-61.. 260 

.57912 

.265 

•  399 

371.7. 

130. 

.01263 

1920.26 

260.50 

-72.81.2 

-62.317 

.591.36 

.252 

.388 

3699. 

135. 

.U127i< 

1853.15 

250.81 

-70.996 

-60.380 

.60898 

.  2i«9 

.387 

3651. 

I'lO. 

.0129$ 

1786.89 

21.1.57 

-69.156 

-58. 1. 1.8 

.62303 

.2^6 

.386 

3503. 

1<>5. 

.01296 

1721.58 

232.72 

-67.321. 

-56.522 

.63655 

.21.3 

.  385 

3555. 

150. 

. 0 1306 

1657.31 

221. .  22 

-65.1.98 

-51.. 601 

.61.957 

•  21.0 

.381. 

3507. 

155. 

.01319 

159it.l7 

216.01. 

-63.680 

-52.685 

.66211. 

.236 

.383 

31.59. 

160. 

.01331 

1532.28 

208.13 

-61.867 

-50.773 

.671.27 

.233 

.  382 

31.08. 

165. 

.013<i<< 

l't71.7l 

200.1.8 

-60.061 

-1.8.866 

.63601 

.230 

.  391 

3359. 

170. 

.  013S6 

11.12.57 

193.07 

-58.261 

-1.6.962 

.69738 

.  228 

.380 

3307. 

175. 

.01369 

135it.95 

185.88 

-56.^66 

-1.5.061 

.7091.0 

.225 

.380 

3255. 

100. 

.01382 

1298.92 

178.90 

-54.675 

-1.3.162 

.71910 

.  223 

.  390 

3202. 

185. 

.01395 

121.1..56 

172.12 

-52.888 

-1.1.261. 

.72950 

.221 

.379 

311.8. 

191. 

.  OlitOS 

1191.93 

165.53 

-51.101. 

-39.367 

.73962 

.  219 

.390 

3393. 

195. 

.Ql<i23 

lliil.C7 

159. lit 

-1.9.321 

-37.1.66 

.71.91.9 

.218 

.380 

3337. 

200. 

1092.02 

152  .  91. 

-1.7.539 

-35.666 

.  75912 

.217 

.391 

2980. 

205. 

101.^.77 

11.6.93 

-1.5.755 

-33.660 

.76853 

.216 

.382 

2922. 

210. 

.  cmee 

999.32 

11.1.  12 

-1.3.969 

-31.75C 

.77775 

.215 

.  383 

2961.. 

215. 

.  [,l'>62 

955.63 

135.52 

-1.2.182 

-29.831. 

. 78676 

.216 

.381. 

2807. 

220. 

.01<>9S 

913.62 

130.13 

-1.0.393 

-27.911. 

.79559 

.211. 

.381. 

2752. 

225. 

.01E1'< 

873. 18 

121.. 97 

-38.609 

-25.995 

.801.21 

.  212 

.383 

2702. 

230. 

.01530 

831.. 18 

120.01. 

-36.939 

-21.. 006 

.91259 

.207 

.  379 

2563. 

235. 

797.00 

116. 30 

-35.116 

-22.218 

.82362 

.216 

.  393 

2521. 

2<ia. 

.C1S&6 

760.99 

111.76 

-33.31.1. 

-20.297 

.82871 

.205 

.331. 

2570. 

2^5. 

.oiesii 

725.30 

107.61. 

-31.579 

-18.380 

.83662 

.  201. 

.396 

2522. 

250. 

.016C3 

692. 25 

103.68 

-29.799 

-16.1.1.2 

.  91. 1. 1.5 

.233 

•  397 

2-.75. 

255. 

.5lt22 

659.90 

99.77 

-28.021 

-11.. 501 

.  85211. 

.201 

.389 

2>.30. 

260. 

.  (ilb<«2 

628.95 

95.82 

-26. 252 

-12.566 

.85965 

.  230 

.390 

2382. 

265. 

.  0166<t 

600.00 

91 . 97 

-21*. 1.71 

-10.609 

.86711 

.  199 

.390 

2335. 

270. 

.oiess 

572  .51. 

88.29 

-22.697 

-8.655 

.  871.1.1 

.  197 

.  391 

2292. 

275. 

.0170  9 

51.6.07 

91.. 78 

-23.922 

-6.691. 

.88161 

.  196 

.  391 

221.8. 

260. 

.01731 

520.10 

81.1.1. 

-19.11.9 

-1..727 

.88970 

.195 

.  393 

2231.. 

205. 

.C1755 

1.95.87 

78.27 

-17.383 

-2.763 

.89565 

.191. 

.  391. 

2163. 

290. 

.01779 

1.72.52 

75.20 

-15.598 

-.763 

.90263 

.  196 

.  399 

2113. 

295. 

.OlSOS 

1.50.97 

72.15 

-13.796 

1.21.3 

.9091.8 

.199 

.1.03 

2351.. 

300. 

.01631 

i.3i).'.2 

69.  17 

-11.997 

3.262 

.91627 

.198 

.1.05 

2019. 

310. 

.81987 

392.71. 

63.61 

-8.397 

7.326 

.92950 

.197 

.1.07 

191.1. 

320. 

.  Uigit? 

359.20 

58.61. 

-1..818 

11.1.02 

.91.251. 

.  191. 

.1.09 

1971.. 

330. 

.Q2ul0 

329.65 

53.99 

-1.269 

15.1.81. 

.95510 

.1=13 

.1.09 

13  3  3. 

3<.a. 

.02079 

303.91 

1.9.51. 

2.237 

19.559 

.95726 

.187 

.1.37 

1753. 

350. 

.02151 

281.76 

1.5.61 

5.695 

23.622 

.97901. 

.181. 

.1.06 

1595. 

360. 

.C2229 

2t3.20 

1.2.0- 

9.102 

27.672 

.9901.5 

.1S2 

.1.01. 

151.6. 

370. 

.0231C 

21.7.72 

38.  78 

12.1.59 

31.708 

1.00151 

.1)3 

.1.02 

1633. 

300. 

.02396 

235.17 

35.81. 

15.759 

35.721 

1.01221 

.179 

.1.33 

1559. 

390. 

.021.85 

221.. 95 

33.18 

18.992 

39.697 

1.02251. 

.  178 

.  397 

1522. 

<tOO. 

.02577 

217.08 

30.78 

22.164 

1.3.639 

1.03252 

.178 

.  392 

11.90. 

hlO. 

.02673 

211.36 

28.61. 

25.267 

1.7.537 

1.01.215 

.177 

.399 

11.61.. 

420. 

.02773 

207.26 

26.72 

28.299 

51.383 

1.0511.1 

.177 

.332 

11. 1.1. 

<i3a. 

.02870 

2CI..I.6 

25.00 

31.261 

55.175 

1.  06031. 

.177 

.  377 

11.22. 

<•^o. 

.02971 

202.82 

23.1.5 

31.. 157 

58.916 

1.06891. 

.176 

.  371 

11.07. 

.  03071. 

21)2.23 

22.06 

36.996 

62.600 

1.07722 

.  176 

.365 

1395. 

Ii60. 

.1,3177 

202.37 

20.81 

39.71.8 

66.223 

1.08516 

.175 

.353 

1395. 

<>70. 

.u3281 

2C3.32 

19.67 

1.2. 1.1.5 

69.766 

1.09285 

.175 

.353 

1379. 

■•ao. 

.03385 

201. .  88 

18. bl. 

1.5.078 

73.286 

i.iooei 

.  171. 

.  31.7 

1  375. 

(190. 

.031.89 

206.91. 

17.70 

1.7.61.9 

76.726 

1.10731 

.  171. 

.  31.1 

1372. 

500. 

.03591. 

2C9.1.7 

16  .  63 

5d.l62 

60.106 

1.111.11. 

.  173 

.335 

1371. 

513. 

.Ii3697 

212.33 

16.  f 

52.611. 

83.1.23 

1.12071 

.172 

.  329 

1371. 

520. 

.03801 

215.1.3 

15.  31 

55.010 

86.680 

1.12703 

.171 

.  322 

1372. 

530. 

.03903 

21S.79 

11.. 61. 

57.350 

69.871. 

1.13312 

.170 

.316 

137h. 

5tO. 

.citoo; 

222.31 

11..  02 

59.638 

93.rii 

1.13896 

.  169 

.  313 

1377. 

THO-PHflse  aOUNOARY 
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TABLE    lib,    THERMOOYNSMIC   PROPERTIES   OF  OXYGEN 


5:3-.    PSIA  ISOBSS 


TEMPERATU'Jt 

VCLUHE 

ISLThERM 

isochore 

INTERNAL 

nFPTi/ATTur 

D  E  G  •  R 

F  T  ^  /  L  5 

Fj3 -PSIA/LB 

PS I  A / R 

*  10'4«793 

0  1 '  C  7 

230  6.82 

3  22.02 

-  8  2  .  1*  3 1 

'  r  1  -'n  7 

11  J  ' 

*  •  12  7 

2  2  3 1*  .  2 1* 

3  0  7.80 

1 1  5  • 

' ri p?ft 

295. 3  0 

-78*611* 

*  01238 

2096 ' 71 

"75*756 

125. 

.0121.8 

2028.88 

272. 86 

-71.. 906 

13J. 

.01255 

1961. 7^ 

262.53 

-73.051. 

1  f  l' 

?L7 ' 7? 

"Iq' 7 

771!* 

1^7  ^fl7 

• 

* 

.22 

.58 

15  0* 

-  7-3 

1        *  ^ft 

"^7  Qfc7 

7*  A  ?l! 

?i  n  7t 

1 

'  -  1  X7 

4  C77  'a 

1  ^  1  ft  ni 

"fcn ' 77Q 

'  ri  T  7ft 

?r  >  7 

17  J 

'  135^ 

1^^9'^8 

195  37 

'58*59^ 

175. 

.ul362 

11.C2  .1.3 

189.22 

-56.816 

180. 

.0137'; 

131.6.95 

181.28 

-55.01.3 

^qV 

.0138  7 

1293.11 

171*.  55 

193. 

.  0  1 1*  0  0 

1 21. 0  .  96 

16  8.02 

-51.509 

.  u  lUl  I. 

1190  . 51. 

151.6  9 

-1*9.  71.5 

•  0 1 t2  8 

1 11. 1 .  6  9 

15  5.53 

-1*7 .  98  3 

2  0  5. 

.  0  1 1*1*^ 

10  95.01 

1 1*9  .  5  8 

-1*6 .  220 

213. 

.  0 1  u  5 1 

1  0 1. 9 .  3  9 

1 1*3 .  82 

- 1*1. .  1. 5  5 

215. 

.  0  1 1*7  1 

1 0  C  6  .  H  9 

13  3.27 

-1*2  .689 

22  0. 

.  0 1 1*  6 1 

961*.  75 

132. 92 

-1*0  .  9  21* 

225. 

.01501 

921*. 55 

127. 79 

-39.161* 

23Q. 

.1)1517 

865. 81 

122. 99 

-37.1.19 

23  5. 

.  C  1 5  3  3 

81*  9 .  53 

119.29 

-35.7  28 

2^*  0 . 

.01553 

813.57 

1 11* .  8  2 

-33.9  81. 

2^3  . 

.01567 

778.39 

110.67 

-32.250 

25  J . 

.01585 

71*5  .  21* 

10  6.76 

-30.505 

255. 

.  U  1  t  Li  1* 

713.03 

10  3.00 

-28.762 

260 . 

.  0  1  tr  22 

66  2 . U2 

99.  26 

-27.0  28 

26  5. 

.  0161.2 

65  3 . 22 

95.38 

-25.281 

270 . 

.  0  lb  6  2 

625 .69 

91.71* 

-23.  51*3 

275. 

.01682 

558.99 

88.23 

-21.807 

280. 

.  C1701. 

672.37 

81*.  88 

-20.0  76 

28  i;  . 

. 01726 

51-8.  33 

61  .72 

-16.352 

29  0. 

.0171.8 

525.0  0 

78.73 

-15.602 

295  . 

.01771 

503.09 

75.81 

-11*. 656 

30" 

.01795 

1. 6  2  . 1 6 

7  2.97 

-13.103 

310. 

.0181.; 

1*1.3  .  78 

57.39 

-9.597 

32  3. 

.01898 

1*09.73 

62.  37 

-6.120 

33  J  . 

.01955 

379.21 

57.  77 

-2.671* 

31.0. 

.02:15 

352.19 

63.1.1 

.728 

350. 

.02078 

328  .  1*2 

1.9.1*3 

1..O8I 

36  3  . 

.  0211. -J 

30  8.10 

1.5.  82 

7.395 

37  3  . 

.1,2215 

250 .77 

1.2.51. 

10.61*5 

383  . 

.02288 

276.31 

39.52 

13.858 

390. 

.0236^ 

2fcl*.26 

35.78 

17.013 

<.C  3. 

.  021.1.3 

251*. 31. 

3".. 29 

20.117 

1413. 

.02525 

21.6. 5^ 

32.0  3 

23.169 

".23. 

.02609 

21.0.77 

29.99 

26,150 

'.30. 

.  0259'. 

236.37 

28.  13 

29.  091* 

1.1.0  . 

.02781 

233.09 

26.1.6 

31.970 

l»50. 

.0267^ 

230.93 

21*. 91. 

31.. 790 

1.60  . 

.02955 

229.1*7 

23.57 

37.550 

1.70. 

.03^1.9 

228.98 

22.  32 

1.0.251. 

U80. 

.0311.0 

229.31 

21.17 

1.2.902 

1.90. 

.t3£31 

230.20 

20.13 

1*5.1*95 

59  3  . 

.03322 

231.61 

19.17 

1*8.035 

510. 

.  03i.ll< 

233.53 

18.28 

50.521 

520. 

.03505 

235.81 

17. 1*5 

52.951. 

530. 

.03596 

239. <.8 

16.70 

55.335 

s<>a . 

.03666 

21.1.39 

16.0  0 

57.665 

•      THO-PHASE  BOUNDARY 


ENTHALPY        ENTROPY  Cp  VELOCITY 

OF  SOUND 


B  T  U/L  B 

BTU/LB-R 

BTU/LB-R 

BTU/LB-R 

F  T/S 

-71.257 

.5  0  812 

.25  7 

.  391. 

3971 . 

-71.175 

.50890 

.257 

.391. 

3968. 

-69.208 

.52  721 

•  265 

.393 

3919. 

-67.21*7 

.  51. 1.61. 

.252 

.391 

3670. 

-65.29". 

.56127 

.259 

.390 

3823. 

-5  3 .  31.  7 

.57  716 

•  255 

.3  99 

3776. 

.59237 

•  253 

.367 

3729. 

-59*1.7^ 

•  50  697 

.250 

.386 

3662  . 

-5  7 .  51*  7 

247 

.385 

3535 . 

-55.525 

.  6  3 1.1*  7 

.  21.1. 

.391. 

3589. 

-53 

"        '  -ft  n 

21.0 

.362 

3  51. 1 . 

*559QA 

•  2  3  7 

.381 

3 1.9  3  . 

-1*9*895 

*  6720  7 

.38  0 

3 1.1.5 . 

-1.7.995 

.58377 

.231 

.  3S0 

3395. 

-1*6.099 

.59509 

.229 

.  379 

331.5. 

17uf  ' 

*(!5*7i  7 
-ilo^^q 

*71670 

.221. 

*  378 

•  7 2  70  5 

•  222 

.37  7 

11  Q1 

■ If Iq? 

3137* 

-36. 

'  ?1  9 
• 

.376 

3063. 

7 

•  2 1 8 

"77*077 

*  77Q 

7Q71 

'30*97^ 

*77500 

'217 

*  360 

2915* 

-29.072 

.78395 

.217 

.  381 

2860. 

-27.166 

.79270 

.216 

.  391 

2807. 

-25.255 

'  ^  2  ^ 

'  ?  n 

^»^rt  * 

-23.371. 

•  8  0  956 

.20  8 

.37  5 

2720. 

-21.531 

•  2  0  7 

2562  . 

-19.631 

• 

•  206 

*  77n 

.379 

-17. 73  8 

•  83326 

.205 

.39  0 

2597. 

-15.626 

.  6 1*  1 J  0 

•  20 1. 

.382 

2  51.1.  . 

-13.915 

.  8it858 

•  20  2 

.383 

250O  . 

-12.009 

.  85596 

•  20  1 

.391. 

21.57  . 

-10.081 

.85333 

.  200 

.391. 

21.12. 

-6.158 

.67052 

.196 

.  391. 

2369. 

-6.23  0 

.87759 

•  197 

.381. 

2327. 

-1* .  30  2 

•  8dH5l* 

•  195 

.385 

2261.. 

-2.375 

•89136 

•  195 

.366 

221.1.. 

- .  1.19 

.69916 

•  197 

.390 

2197. 

1 . 51. 3 

.  90 1*  6  9 

3.518 

.91153 

.  199 

.  397 

2110. 

7.1*66 

.921.55 

.198 

.399 

2031.. 

11.1.57 

.93715 

.195 

.397 

1959. 

15.1.26 

.91*936 

.  191 

.397 

1910. 

19.383 

.96117 

.188 

.395 

1852. 

23.321 

.97259 

.  185 

.  393 

1799. 

27.21*2 

.98361. 

.193 

.  392 

171.9. 

31.152 

.991.35 

.191 

.390 

1701.. 

35.01*1. 

1.001.73 

.  ISO 

.389 

1662. 

38.903 

1.011.75 

.  179 

.386 

1625. 

1.2.739 

1.021.1*7 

.178 

.  363 

15  91. 

1*6.51*5 

1.03367 

.176 

.379 

1561. 

50.312 

1.01.291. 

.177 

.375 

1536. 

51*. 035 

1.05171 

.177 

.  371 

1511.. 

57.720 

1.06016 

.177 

.  366 

11.95. 

61.359 

1.05635 

.175 

.  361 

11.60. 

61*. 91*6 

1.07621. 

.175 

.357 

11.57. 

68.1.8b 

1.03385 

.  176 

.352 

11.57. 

71.973 

1.09119 

.  175 

.  31.6 

11.50. 

75.1.10 

1.09828 

.171. 

.  341 

11.1.1.. 

76.797 

1.10512 

.171. 

.336 

11. 1.0. 

62.128 

1.11172 

.173 

.330 

11.38. 

85.1.05 

1.11609 

.172 

.325 

11.37. 

66.625 

1.121.22 

.1/1 

.319 

11.37. 

91.795 

1.13015 

.170 

.311. 

11.38. 
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TABLE  VIb>  THERHOOVNANIC  PROPERTIES  OF  OXYGEN 


6000.  PSIA  ISOBAR 


TEMPERATURE 

VOLtiHE 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cd 

up 

VELOCIT 

ft'/lb 

DERIVATIVE 

OERIVATIVE 

ENERGY 

OF  SOUN 

OEG.  R 

FT^-PSIA/LB 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU/LB-R 

BTU/LB-R 

FT/S 

*  106..-I<tO 

i01203 

2362.36 

322.51 

-82.256 

-58.885 

.509<>5 

.268 

.39<> 

<t007. 

110. 

.01211 

2309.80 

312.07 

-tO.S23 

-67.369 

.5231)9 

.266 

.392 

3970. 

115. 

.01221 

22<>2.Z1 

299.53 

-78.976 

-65.1)11 

.51)089 

.^6^ 

.391 

3923. 

120. 

.01231 

2175.21 

287.90 

-77.137 

-63.1.61 

.557<.9 

.261 

.389 

3877. 

125. 

.012'tl 

2108.81 

277.02 

-75.307 

-61.519 

.57331) 

.258 

.388 

3832. 

130. 

.01251 

20<i3.07 

266.79 

-73.<»85 

-59.585 

.58852 

.255 

.386 

3787. 

135. 

.01261 

1978.07 

257.09 

-71.673 

-57.658 

.60306 

.252 

.385 

37<)2. 

1<>0. 

.01272 

1913.87 

2<»7.86 

-69.868 

-55.738 

.61702 

.21)9 

.383 

3697. 

1<«5. 

.01282 

1850.57 

239. OS 

-68.073 

-53.825 

.6301)5 

.21)5 

.  382 

3652. 

150. 

.01293 

1788.27 

230.59 

-66.286 

-51.919 

.61)337 

.  21.2 

.  380 

3606. 

155. 

.OlSOi. 

1727.0'. 

222.1.6 

-61.. 507 

-50.020 

.55583 

.  239 

.379 

3560. 

160. 

.01315 

1666.98 

211..62 

-62.736 

-1)8.127 

.56785 

.  236 

.378 

3511). 

165. 

.01326 

1608.19 

207.06 

-60.971. 

-1)6.239 

.6791)6 

.23i» 

.377 

31.67. 

170. 

.01339 

1550.75 

199.71. 

-59.218 

-I.I..357 

.69070 

.231 

.  376 

31)19. 

175. 

.013'.9 

l'»9i».  73 

192. 66 

-57.1(70 

-1)2.1)79 

.70158 

.  229 

.375 

3371. 

180. 

.  01361 

lit '•0.22 

185.79 

-55.728 

-<«Q.&06 

.71211) 

.  226 

.371) 

3322. 

183. 

.01373 

1387.28 

179.11. 

-53.991 

-38.735 

.72239 

.225 

.  371. 

3272. 

190. 

.01385 

1335.96 

172.68 

-52.258 

-36.855 

.73237 

.223 

.371. 

3221. 

195. 

.01398 

1286.30 

166.  1.3 

-50.529 

-31). 997 

.71)208 

.  222 

.  37<) 

3169. 

20  J. 

.Oliill 

1238.33 

160.36 

-1.8.801 

-33.127 

. 75155 

.  221 

.371) 

3116. 

205. 

.  01'.2<< 

1192.06 

15lt.'t9 

-1.7.073 

-31.255 

. 75080 

.  221 

.375 

3063. 

210. 

.  01>.37 

111.7. itO 

11.8.  82 

-i»5.3it5 

-29.380 

.76983 

.  220 

.  375 

3009. 

215. 

.Ol'.Sl 

llOit.57 

11.3.  33 

-'.3.617 

-27.501 

. 77868 

.220 

•  375 

2957. 

220. 

.  Ol'tb'. 

1063.25 

138.05 

-1.1.890 

-25.622 

.78732 

.  219 

.  375 

2905. 

225. 

.011.78 

1023.1.6 

132.98 

-1.0.  170 

-23.71)5 

. 79575 

.  217 

.371) 

2861. 

230. 

.  01't93 

985.09 

128. 11 

-38.1.67 

-21.883 

.80  393 

.  211 

.  369 

2825. 

235. 

.01508 

950.62 

121..  61. 

-36.830 

-20.079 

.81167 

.210 

.372 

2792. 

2<.0. 

.01523 

911.. 68 

120.33 

-35.135 

-18.215 

.81953 

.  208 

.371 

271.9. 

2't5. 

.01538 

880.91 

116.31 

-33.1.51 

-16.360 

.82717 

.207 

.372 

2708 . 

25G. 

.0155". 

81.7.  37 

112.1)3 

-31.751 

-11). 1)92 

.  831)72 

.  205 

.  372 

2667. 

255. 

.01571 

815.52 

108.79 

-30.076 

-12.525 

.81)211 

.  201. 

.373 

2628. 

263  . 

.01587 

785 .63 

105. 29 

-28.399 

-10.757 

.81.933 

.  203 

.  371) 

2590. 

265. 

.0160'. 

755.68 

101.76 

-26.711 

-8.887 

.85650 

.  202 

.  375 

2550. 

270. 

.01622 

727.81. 

98.20 

-25.030 

-7.010 

.85351 

.20  0 

.  375 

2511. 

275. 

.  Ol&itO 

700.60 

9<t.61 

-23.351. 

-5.133 

.8701.0 

.  199 

.  371) 

21)70  . 

280. 

.Ul65e 

673.33 

91.32 

-21.589 

-3.265 

. 87713 

.  198 

.  371) 

21.30. 

285. 

.01677 

6^9.19 

88.  16 

-20.029 

-1.396 

.88376 

.  197 

.371. 

2393. 

290. 

.01696 

626.31 

85.13 

-18.3it7 

.500 

.89035 

.198 

.  377 

231)8. 

295. 

.01716 

603.59 

82.25 

-16.671 

2.396 

.89681) 

.200 

.  381 

2305. 

300. 

.01736 

561.99 

79.1.7 

-11..990 

•..302 

.90325 

.  201 

.  383 

2266. 

310. 

. 01779 

51.2.17 

71.. 23 

-11.630 

8.130 

.91580 

.  199 

.38V 

2199. 

320. 

.01823 

607.26 

59.17 

-8.297 

11.951. 

.92791) 

.  196 

.382 

2139. 

330. 

.01S69 

1.75.35 

61.. 52 

-5.005 

15.752 

.93965 

.193 

.  380 

2083. 

31.]. 

.01913 

■.1.6.52 

60.27 

-1.757 

19.51.9 

.95097 

.189 

.378 

2031 . 

350. 

.01968 

1.20.29 

56.28 

1.1. 1.2 

23.310 

.96187 

.  185 

.  376 

1981. 

360. 

. 02021 

397.32 

52.50 

It. 596 

27.052 

.9721.1 

.181) 

.371. 

1933. 

370. 

.02076 

377.11 

1.9.21 

7.709 

30.778 

.98252 

.182 

.  372 

1889. 

380. 

•  OZIS". 

359.70 

'.5.10 

10.781. 

31). 1.91 

.99253 

.181 

.370 

181)7. 

390. 

. 02193 

31.1..  98 

1.3.27 

13.815 

38.180 

1.00211 

.  180 

.368 

1809. 

<<00. 

.  G225<. 

331.88 

'tO  .  61. 

16.805 

1)1.850 

1.0111)0 

.179 

.357 

1773. 

'.10. 

.02317 

320.62 

38.22 

19.758 

1.5.503 

1.  0201.2 

.179 

.361) 

171.0. 

■•2  ]  • 

•  L.2332 

311 . 1.9 

36.  0  3 

22. 570 

1)9.135 

1 .02918 

.178 

■  352 

1711. 

i<30. 

.  02'.'.a 

301*. 20 

33.95 

25.5^0 

52.71)2 

1.03755 

.178 

.359 

1586. 

<.!.]. 

.02516 

298.23 

32.09 

28.365 

55.320 

1.01)589 

.  178 

.355 

1553. 

■.53. 

.02585 

293. ".S 

30.37 

31.11.8 

59.868 

1.05386 

.177 

.352 

151.3. 

<.60. 

289.33 

29.  81 

33.878 

63.368 

1.05156 

.177 

.  31)9 

1525. 

'.70. 

.  1,2725 

265.23 

27.37 

36.567 

66.81)0 

1.05902 

.177 

.31)6 

1511. 

'•80  . 

.02790 

281.. 23 

25. Oi. 

39.213 

70.277 

1.07625 

.176 

.31)2 

1598. 

'.90. 

. 02868 

282.87 

2"..  81 

1.1. 811. 

73.676 

1.08327 

.176 

.338 

1588. 

500. 

.  029'.0 

282.05 

23.59 

1.1.. 371 

77.035 

1.09005 

.  175 

.331. 

1579. 

5lj. 

.  D3C13 

282.05 

22.6'. 

1.5.881) 

80.356 

1.09663 

.171. 

.330 

1573. 

520. 

. 03086 

282.67 

21.67 

1)9.35') 

83.637 

1.10300 

.171) 

.  326 

1563. 

530. 

.03155 

283.82 

20.77 

51.779 

85.871) 

1.10917 

.173 

.  322 

1555. 

S'.O. 

.03232 

265.38 

19.93 

51.. 152 

90.069 

1.11511. 

.172 

.  317 

1552. 

♦  THC-PHAS 
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TABLE   Vlh.   THERMODYNAMIC   PROPERTIES  OF  OXYGEN 


7000.   PSIA  IS09AR 


TEMPERATURE 
□  EG.  R 


y/OLUME 
FT^/LB 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
FT3-PSIA/LB  PSIA/R 


INTERNAL 
ENERGY 
BTU/LB 


ENTHALPY 
BTU/LB 


ENTROPY 
3TU/LB-R 


BTU/L3-^ 


Cp  VELOCITY 

OF  SOUND 
BTU/L3-R  FT/S 


•   107, '.714 

.  0120  0 

2'«17 ,  "tl 

323.0  3 

-82.  0  75 

-56,522 

.5107  5 

.  2'0 

,393 

1.01*2 . 

110. 

.01205 

2363,77 

316.25 

-81.11.6 

-65,53C 

.51987 

.263 

.392 

1*319. 

115. 

.0121<. 

2317,57 

303.65 

-79.315 

-63,571. 

.53725 

•  265 

.393 

3971*. 

IZO. 

.012211 

2251,92 

291.98 

-77,1.91. 

-61.527 

.55381. 

•  262 

.  389 

3930  . 

125. 

.0123". 

2186, 8<t 

281.07 

-75,582 

-59.688 

.55966 

.  259 

.  337 

3386. 

130. 

2122, "tO 

270.81 

-73,879 

-57.758 

.581*80 

.  256 

.385 

331*3. 

135. 

.0125'< 

2058,65 

261.10 

-72,036 

-55.837 

,59930 

.253 

.  333 

3799. 

lUO. 

.01261. 

1995 .68 

251,66 

-70,302 

-53.923 

.61322 

.  250 

.  382 

3756. 

.0127". 

1933,57 

21.3.01. 

-58,528 

-52.017 

.52659 

.21*7 

.  380 

3712. 

150. 

.oi2e'< 

1872, <»0 

231.. 59 

-56,753 

-50.119 

.6391*5 

.21*1* 

.379 

3663. 

155. 

.0129** 

1812,23 

226  .1*8 

-55,007 

-1.8 . 229 

.65136 

,21.1 

.  377 

3  521*. 

160. 

.C1305 

1753,28 

218.67 

-63,260 

-1.6.31.5 

,66382 

.238 

.  376 

3579. 

165. 

.01316 

1695, '•9 

211.13 

-61,521 

-1.1.. 1.58 

.57537 

.235 

.375 

3531*. 

170. 

.01326 

1639. 00 

203,85 

-59.791 

-1*2.597 

.68651* 

.  £33 

.  371. 

31*88. 

175. 

,01338 

1583.88 

196, 81 

-58.059 

-1,0.732 

.59735 

.231 

.373 

31*1*2. 

180. 

. 013^S 

1630,20 

190,00 

-55.353 

-38.871 

.70781* 

.  229 

.372 

3395. 

185. 

.01360 

l'(78,02 

183 , 39 

-511.61.1. 

-37,01<* 

.71802 

•  227 

.371 

331*7. 

190. 

.01372 

l'.27,i.O 

177. OC 

-52,939 

-35,159 

.72791 

•  225 

.371 

3293. 

195. 

,01383 

1378,37 

170.80 

-51.238 

-33,306 

.73751* 

•  221* 

.371 

321.8. 

200. 

.01395 

1330,96 

161.. 79 

-1.9.539 

-31,1.52 

.71*693 

.221* 

.371 

3197. 

2  0  5. 

.  0 1 1*0  8 

12  85,18 

158. 98 

-1.7  81.1 

-29,597 

.75610 

•  22  3 

.371 

3 11*5  . 

210. 

.01I.20 

12'.1,02 

153, 36 

-1.6. 11.1. 

-27,739 

.76505 

.223 

.372 

3095. 

215. 

.OlitSS 

1198,1.7 

llt7,93 

-'♦l..l»lt7 

-25,879 

.77381 

•  223 

.372 

301*1.. 

220. 

.  omitS 

1157.1.7 

11(2,  70 

-1.2.752 

-21., 018 

.78236 

.  222 

.  372 

2995. 

225. 

.OlitSS 

1117.97 

137.65 

-1.1.061. 

-22,162 

.79070 

.  220 

,  373 

2953. 

230. 

.01'<7l 

1079.86 

132.81 

-39.391. 

-2:. 321 

.79379 

.  211* 

,365 

2919. 

235. 

10li7.  19 

129.81. 

-37.800 

-18.51.6 

.30639 

.  213 

,  357 

2395. 

2'«0. 

.01<t99 

1011.21. 

125. 20 

-36.11.3 

-16.711 

.311.13 

.211 

,365 

2351. 

2'.5. 

.01513 

979.33 

121.32 

-31., 500 

-11*, 886 

.82156 

.  239 

.  365 

2816. 

250. 

.01523 

91.5,25 

117.60 

-32.853 

-13,051 

•32908 

.25  7 

,365 

2779. 

•  d  3  &  3  3 

206 

2 7 1*3  . 

260. 

.01557 

88l«,77 

110.65 

-29.582 

-9,395 

•  8l*3i>l 

.205 

.  365 

2709. 

265. 

.01573 

853.81 

107. 31 

-27,9i»3 

-7,555 

.8501.2 

.  20  3 

.  367 

2672. 

270. 

.01589 

825.51 

103.92 

-26.308 

-5.716 

•85730 

.  232 

,357 

2635. 

275. 

.01605 

797.62 

100.60 

-21..679 

-3,878 

.  861*05 

.201 

,367 

2599. 

280. 

.01621 

771,20 

97.27 

-23.052 

-2.050 

•87053 

.200 

,  367 

2552. 

285. 

.01638 

71.6.  18 

91.. 02 

-21.1.1.9 

-.221 

•87711 

.198 

.  365 

2526. 

290. 

.01655 

723.88 

91.01 

-19.815 

1.633 

•83357 

.  200 

.358 

21*85. 

295. 

.01672 

700  .1.5 

88.13 

-18.191 

3.1.82 

•88990 

.  202 

.371 

2-11.3. 

300. 

.01690 

678.53 

85.37 

-16.561. 

5.31*0 

•  89611* 

.202 

,  37  3 

21*06. 

310. 

.01726 

637.26 

80.09 

-13.311 

9.065 

.90836 

.231 

.373 

23ii2. 

320. 

.01765 

601.06 

75.11. 

-10.081. 

12.789 

.92018 

.198 

,  371 

2285. 

330. 

.01BO<i 

567.91. 

70.51 

-6.897 

16.1.91 

.93157 

.  191. 

,  358 

22311. 

31.0. 

.Oie'.6 

538.05 

66.23 

-3.759 

20.151. 

.91*251. 

.  191 

,366 

2186. 

350. 

.01888 

510.01. 

62.28 

-.671 

23,801* 

.95309 

.  133 

.  361. 

2138. 

360. 

.C1932 

1.85,36 

58,51. 

2.378 

27,1*26 

.96329 

.  185 

.  361 

2093. 

370. 

.01978 

1.62.80 

55.07 

5,385 

31.028 

.97317 

•  18^ 

.359 

20it9. 

380. 

.02026 

1.1.3.  01 

51,90 

8.361 

31*. 618 

.98271. 

•  182 

.358 

2008. 

390. 

•02075 

1.2&.11 

1.8,97 

11,299 

38,189 

.99202 

.  181 

.356 

1970. 

itOO. 

.02125 

<tlO,83 

1.6,28 

11., 200 

1*1,71*1 

1.00101 

•  180 

.355 

1935. 

<>10. 

.02176 

396,72 

1.3.76 

17,059 

1.5.275 

1.00971* 

•  180 

.353 

1900. 

.02229 

381..70 

1.1.1.2 

19.909 

1*8.800 

1.01823 

•  180 

.  352 

1869^ 

<»30. 

.02283 

37l»,67 

39.21. 

22.718 

52.311 

1.0261.9 

•  179 

,350 

13<il^ 

i><tO. 

.02338 

366,29 

37.23 

25.1.93 

55.802 

1.03<*52 

.179 

,31*8 

1816^ 

1(50. 

.02395 

359, itO 

35.37 

28.233 

59.272 

1.01*232 

•  179 

,3<.5 

1793^ 

'(60. 

.02<.51 

353.52 

33.66 

30.927 

52.698 

1.01*985 

.178 

,31*2 

1773. 

<|70. 

.02508 

3it8.i«0 

32.07 

33.587 

66.101 

1.05717 

.  178 

,  31*0 

1755. 

itSO. 

.02567 

31.1.. 27 

30.59 

36.213 

59.1*82 

1.06H28 

.177 

,337 

1739. 

<t90. 

.02625 

3i>0  .98 

29.23 

38.801 

72.831 

1.07119 

.  177 

,331* 

1726. 

50  0. 

.02685 

338.26 

27.97 

1(1,31.9 

75.11*7 

1.07789 

.176 

.331 

1711*. 

510. 

.027'«ii 

336.1.3 

26.79 

1.3. 861. 

79.1*36 

1.081. 1*0 

.176 

.327 

170<>. 

520. 

.02805 

335.1.0 

25.68 

i.6,3i»2 

82.596 

1.09073 

•  175 

.321* 

1596. 

530. 

.02865 

33i«,88 

21.. 65 

1.8,782 

85.921 

1.09688 

•  17* 

.320 

1690. 

S<iO. 

.02926 

331..91. 

23.70 

51.185 

89.112 

1.10281. 

.173 

•  317 

1685. 
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TABLE  VIb.  THERHODTNAHIC  PROPERTIES  OF  OXYGEN 


8000.   PSIA  ISOBAR 


TEHPERATUftE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

ENTHALPY 

ENTROPY 

Cu 

Cn 

VELOCII 

FT 

OERIVATII/E 

DERIVATIVE 

ENERGY 

V 

r 

OF  SOUNI 

OEG»  R 

Ct3  _DC  T  &  /  I  Q 

PSIA/R 

BTU/LB 

BTU/LB 

BTU/LB-R 

BTU/LB-R 

BTU/L9-R 

FT/S 

'  Ids* '96 

*  rt« 

2 H  71 • 97 

323.56 

•81.889 

-64* 164 

.  5120  3 

•  270 

.393 

1.077. 

110a 

.01199 

2*»56  •27 

320 • 35 

-81 .450 

-63*692 

•  51635 

.270 

.392 

1.067. 

1 15  • 

.01206 

2391 • 37 

307 . 69 

-79. 634 

-61.737 

•53373 

.  267 

.390 

1.023. 

120  • 

2326  99 

o^c  *  rt^ 

•77*828 

-59. 791 

.55029 

•  264 

.389 

3980. 

125* 

.01227 

2263 • 15 

285.01 

-76.0  33 

-57. 856 

•  56609 

•  261 

.386 

3938. 

130* 

.01237 

2199*  90 

274.71 

-74. 247 

-55*  929 

.58120 

•  258 

.  381. 

3396. 

135* 

.ai2i>6 

2137.32 

264.97 

-72*472 

-54.012 

.59568 

.255 

.383 

3S51.. 

mo. 

.012Sb 

2075. *t7 

255.72 

-70.707 

-52.104 

•60956 

.252 

.  381 

3812. 

IH  5  • 

.01266 

20 1'* .  'I't 

246. 88 

-68.951 

-50. 20  4 

*  62289 

.249 

.  379 

3770. 

15  0  b 

.01275 

195^«  31 

238 . 43 

-67.206 

-48*312 

.63571 

•  246 

.377 

3727. 

155  • 

.01265 

1695. 1 8 

230.32 

-65 .471 

-46*429 

•64806 

.24  3 

•  376 

3681.. 

16  0  • 

. 0 1 296 

1837.13 

222 . 52 

-6  3.745 

-44*553 

•  65997 

.  240 

.371. 

361.1. 

165* 

.01306 

1760 • 24 

215.0  0 

-62 .028 

-4  2.685 

,67147 

•  238 

.  373 

3598. 

170* 

.01316 

172U .59 

2  07.74 

-60 .320 

-40.82  3 

. 68259 

.  235 

•  372 

3553. 

1 75  • 

.01 32  7 

1670.25 

20  0. 72 

-56 .620 

-38. 968 

.69334 

.233 

.37  0 

350  3. 

.01337 

1617*29 

193 . 94 

-56. 928 

-37 . 11 8 

*  70 37 7 

.231 

■  370 

3 1.63  . 

165! 

.013<>6 

1565.78 

187.37 

-55.242 

-35.272 

•71398 

•  229 

.369 

31.16. 

190. 

.01359 

1515.75 

181.01 

-53.561 

-33.429 

.72371 

a  226 

.  368 

3369. 

195  * 

•01 370 

1*»  67  .25 

174. 65 

•51  .885 

-31  .586 

. 7  3328 

*  227 

.368 

3  321. 

30  0* 

.01381 

l'»20  *  30 

166. 89 

-50*211 

-29*  747 

.7426  0 

.  226 

.36  8 

3272  . 

01393 

* 

1 37'»  .92 

—4  6.538 

•27.90  5 

.75170 

*  226 

■  369 

3223. 

2 1 0  * 

.  OIhO'* 

1331.10 

157. 54 

-46 • 866 

-26.062 

.  7635  9 

.226 

.369 

3173. 

152.14 

-45 . 1 95 

•24.216 

,  76928 

•  226 

•  369 

3125. 

. 0 1h2  8 

1  2'»8  .07 

146.93 

— 43 . 526 

-22.371 

•  77  776 

.225 

.369 

3079. 

225* 

1208.76 

141 ■ 92 

-41 . 865 

•20.530 

.  786  0  3 

.  223 

.367 

3  0  3  7, 

230* 

*C1**52 

137.09 

-40.222 

-18*706 

. 794  0  4 

.217 

•  36 1 

3  G  0 1. . 

235. 

.01't65 

1139.97 

135.21 

-38.671 

-16.963 

•80151 

.215 

.365 

2992. 

Zkt, 

.011(78 

1103.99 

130.12 

-37.040 

-15.142 

.80918 

.213 

.362 

291.8. 

*ni 5ni 

125*  82 

-35.427 

•13.336 

.81663 

.211 

.35  9 

2911*. 

?sn* 

.01505 

1 0  39 .65 

122 .23 

- 33 • 818 

-11.530 

a  82393 

.  2  J  9 

•  3  5  9 

2879. 

255. 

1 U  U  0  .  OU 

lift 

-32*215 

•  83107 

*  r.r 

* 

^  • 

260. 

960.58 

115.59 

-30 .621 

-7 . 92  6 

.8  3  806 

.206 

.360 

2618. 

9'*8  •  1 

112. 32 

-29. 0  24 

-6.123 

.233 

•  3  6 1 

2793. 

?7n* 

"„ 

'^^ 

109*  22 

-27.4  29 

■"4.316 

.85169 

.233 

•  3  6 1 

2751  . 

275 

* 

.01575 

690 .93 

106.0  5 

-25. 838 

-2.50  9 

.85  832 

.202 

.362 

2716. 

2  oO  . 

.01590 

866 «  7 7 

IC  2 • 75 

-24.2  57 

-.710 

.  96480 

.201 

•  36 1 

2683. 

285. 

.01605 

evo.85 

99*58 

-22.682 

1.087 

.87117 

.200 

.350 

251.9. 

290. 

.01620 

818.55 

96.42 

-21.092 

2.915 

.97754 

.  232 

.  362 

2508. 

295. 

.01635 

79*»  .71 

93.49 

-19. 499 

4*  726 

.88374 

■  2  3  3 

•  361* 

2567. 

300. 

• C 165 1 

773.21 

90.74 

-17.912 

6.  55C 

. 8898  7 

.  2  'J'. 

.365 

2533. 

310. 

.oie8<. 

730.73 

95.58 

-14.744 

10.200 

.90183 

.20  2 

.  365 

21.73. 

320. 

.01718 

692.12 

80*68 

-11.599 

13.847 

.91341 

.  199 

.  36<« 

2-.19. 

330. 

.01753 

657, i»6 

75.93 

-8.491 

17.473 

,92457 

.196 

.  361 

2367. 

3^0  . 

.01789 

627 .02 

71  •  47 

-5.4  31 

21 . C6  6 

.93531 

.  192 

.357 

2320. 

350. 

.01826 

597.76 

67.57 

-2.429 

24.619 

.94560 

.  Id9 

.  351. 

2277. 

360. 

.Oia6l< 

572.19 

63.94 

.540 

28.155 

.95556 

.H7 

.  352 

2235. 

370. 

.0190<4 

5i»7  .^i* 

60.45 

3.471 

31.669 

.96519 

.185 

.351 

2192. 

380. 

.  019<t'< 

525.37 

57.07 

6.369 

35.170 

.97'»53 

.  lai. 

.  31.8 

211.9. 

390. 

.C1986 

5Q5.9& 

54.  05 

9.234 

38.651* 

.98358 

.  182 

.  31.7 

2111. 

■  02029 

89  .  30 

51.30 

12.065 

4  2*118 

■•lO. 

•S2072 

'*73.*t9 

48.76 

14.864 

45.560 

1.00095 

.  131 

.  31.5 

231.1.. 

lt2]. 

.02117 

*«59.21 

46.38 

17.641 

48*996 

1.0Q913 

.181 

.  31.  <« 

2012. 

'•30. 

.02162 

4t»b.69 

44.  11 

20.395 

52.430 

1.01721 

.140 

.  31.3 

1983. 

'•'.O. 

.02209 

^♦35. 50 

41.96 

23.122 

55.847 

1.025C& 

.  180 

.  31.1 

1955. 

<tS  J. 

.02257 

<42&.(»5 

39.99 

25.823 

59.253 

1.03272 

.  130 

.339 

1930  . 

<>60. 

.02305 

U19.73 

38.17 

28.1*85 

62.624 

1, 04J 13 

.  179 

.  336 

1  3i9. 

u7a. 

.02353 

^13.24 

36.47 

31.116 

65.972 

1*04733 

.  179 

.331. 

H93. 

<«ao. 

.021.02 

t*07.12 

34.87 

33.717 

69.301 

1.05434 

.179 

.332 

1372. 

'.90. 

.02it52 

402.25 

33.38 

36.295 

72.605 

1.06115 

.  171 

.  329 

H56. 

500. 

.02502 

398.17 

31.99 

33.819 

75,877 

1.06776 

.178 

.326 

131.2. 

510. 

.C2552 

394.65 

30.71 

41.323 

79.131 

1. J7421 

.  177 

.  321. 

1330. 

520. 

.02t03 

391.96 

29.49 

43.797 

82.362 

1.08048 

.176 

.  321 

1819. 

530. 

.02655 

339.68 

23.36 

46.237 

85.562 

1.08656 

.  175 

.3H 

mo . 

51.0. 

.02706 

368. 11 

27.29 

48.644 

68.736 

1.09251 

.171. 

.315 

1302. 
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TABLE   VIb.   THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


gjj:.    PSIA  ISOBAF 


TEMPERATURE 
DEG.  R 


VOLUME 

ft'/lb 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
FT3-PSIA/LB  PSIA/R 


INTERNAL 
ENERGY 
BTU/LB 


ENTHALPY 
BTU/LB 


ENTROPY 
BTU/L8-R 


BTU/LS-R 


Cp  VELOCITY 
OF  SOUND 
BTU/LB-R  FT/S 


110.109 

.01193 

2526.06 

321..  09 

-81.699 

-61.813 

.51330 

.  271 

.  392 

1.112. 

115, 

. C1202 

2*^63  .  7t* 

311.61. 

-79.935 

-5  9.899 

.53030 

.  259 

.  390 

1.071. 

120. 

.01211 

2'.C0.55 

299. 86 

-78.11.3 

-57.956 

.51.685 

.266 

.388 

1.029. 

125. 

.01221 

2337.86 

289. 85 

-76. 363 

-56.022 

.56251. 

.  253 

.  386 

3988. 

130. 

.01230 

2275.73 

278.51 

-71.. 593 

-51.. 098 

.57772 

.  260 

.381. 

391.7. 

135. 

.01239 

221'^. 23 

268. 73 

-72.831. 

-52.185 

.59217 

.257 

.  382 

3907. 

litO. 

.  Ul2'.e 

2153. 1.1 

259.  1.5 

-71.085 

-50.280 

.60602 

.251. 

.380 

3866. 

1'.5. 

.01258 

2093.38 

250.59 

-59.31.7 

-1.8.385 

.61932 

.251 

.378 

3825. 

150. 

.01267 

2G3'^.21 

21,2.13 

-57.520 

-1.6.1.99 

.63211 

.21.8 

.375 

3781.. 

155. 

.01277 

1975.99 

231.. 00 

-65.902 

-1.1.. 621 

.61.1.1.2 

.21.5 

.375 

371.2. 

160. 

.01287 

1918.79 

225.20 

-61.. 195 

-1.2.752 

.65529 

.21.2 

.373 

3700. 

165. 

. L I  296 

1 862 . 71 

218.68 

-52.1.97 

-1. 0  .  891 

•  65771. 

•  21.0 

.371 

3658. 

170. 

.01306 

1807.81 

211. ■•S 

-60.809 

-39.037 

.67881 

.  237 

.370 

3615. 

175. 

.01316 

175'^.17 

201.. 1.2 

-59.129 

-37.190 

.58952 

.235 

.369 

3571. 

180. 

.01327 

17C1.85 

197.66 

-57.1.57 

-35.31.9 

.69989 

.233 

.368 

3527, 

165. 

.11337 

1650.91 

191. 11 

-55.792 

-33.513 

.70996 

.231 

.367 

31.82. 

190. 

,(ll3h7 

15C1.39 

181.. 77 

-51.. 132 

-31.680 

.71973 

.  230 

.366 

31.36, 

195. 

.C1358 

1553.3'. 

178.61. 

-52.1.77 

-29.81.9 

.72925 

.229 

.366 

3389. 

200. 

.01368 

1506.79 

172.70 

-50.825 

-28.018 

.73852 

.  229 

.  366 

331.2. 

205. 

.01379 

l'^fcl.73 

166.96 

-1.9.171. 

-26.188 

.71.755 

.229 

.366 

3291.. 

210. 

.01390 

11.18.  19 

iei.1.0 

-1.7.52'. 

-2".. 355 

.7561.0 

.229 

.367 

321.6. 

215, 

«  0 1  '•0  1 

1376.13 

156.02 

-'.5.8  7'. 

-22.522 

,7550  3 

.228 

.  367 

3199, 

220. 

.  01'.12 

1335.55 

150.83 

-'•1..228 

-20.688 

.7731.5 

.  228 

.366 

225. 

.  01l«2'> 

1296.37 

11.5.  83 

-1.2.589 

-18.860 

.78167 

.225 

.361. 

3111.. 

230. 

.Cl'.35 

1258.56 

11.1.01 

-1.0.968 

-17.0'»9 

.78962 

.220 

.  359 

3083. 

235. 

.  01'.'.7 

1229.50 

11.0.11 

-39.1.62 

-15.339 

.79691. 

.219 

.361. 

3080. 

21.0. 

.01i<59 

1193.51 

131.. 81. 

-37.850 

-13.528 

.80457 

.  216 

.  360 

3037. 

2i»5. 

.C11.72 

1166.61 

130.12 

-36.256 

-11.730 

.81199 

.213 

.356 

3001.. 

25U  . 

.  01i<8'i 

1131.12 

126.25 

-31.. 679 

-9.9'.7 

.81920 

.210 

.351. 

2970. 

255. 

.01-97 

1100.89 

123.15 

-33.108 

-8.167 

.82525 

.  208 

.351. 

291.1.. 

260. 

.01509 

1073.59 

120. 15 

-31.51.5 

-6.392 

.83311. 

.207 

.351. 

2919. 

1  U  H  U  •  U  r 

.356 

27U. 

.01535 

1010.57 

111.. 03 

-28.1.2:. 

-2.835 

.81.656 

.  20<. 

.  356 

2356. 

275. 

.  Oli-g 

981.17 

111.03 

-25.870 

-1.059 

.85308 

.203 

.  357 

2821.. 

280. 

.01652 

959.1.7 

108.13 

-25.317 

.720 

.8591.9 

.202 

.357 

2798. 

295. 

.01576 

93'^.59 

105.01 

-23.771 

2. '.9'. 

.86577 

.202 

.355 

2756. 

290. 

. Ul59u 

910.72 

101.67 

-22.198 

'•.302 

.87208 

.  203 

.358 

2723. 

295. 

.0160'. 

887.02 

98.62 

-20.61.5 

6.091 

.87319 

.205 

.  359 

2683. 

30  0. 

.01619 

667  .  01* 

95.60 

-19.087 

7,889 

.881.21. 

.205 

.359 

261.9. 

310. 

.  016'.3 

823.98 

90.<.9 

-15.988 

11. '.78 

.89601 

.203 

.358 

2593. 

323. 

.01678 

781.27 

85.  76 

-12.913 

15.059 

.90738 

.200 

.358 

251.1. 

330. 

.01710 

7'. I. .  32 

81.22 

-9.872 

18.62'. 

.91836 

.  197 

.356 

2'.9'.. 

31.0. 

.017'.2 

713.73 

76.59 

-6.868 

22.168 

.92893 

.191. 

.352 

2'.  1.8. 

350  . 

.01775 

683.60 

72.37 

-3.925 

25.658 

.93905 

.191 

.31.8 

21.00. 

360. 

.01609 

667.91. 

68.51. 

-1.022 

29.129 

.91.883 

.188 

.31.1. 

2360. 

370. 

630.93 

65.25 

1.839 

32.568 

.95825 

.  186 

.3<.i. 

2321. 

380. 

.01880 

606.37 

62.  06 

1..678 

36.001 

.9671.0 

.185 

.31.3 

2282. 

390. 

.01916 

583.56 

58.81 

7.1.38 

39.1.19 

.97528 

.  18<. 

.3<>1 

2239. 

uoa. 

.01953 

566.13 

55.80 

10.266 

'.2.822 

.981.90 

.183 

.  338 

2202. 

••10. 

.01991 

550.21 

53.20 

13.009 

'•6.197 

.99323 

.182 

.337 

2171. 

<»20. 

.02030 

531..  71. 

50.79 

15.731 

'.9.56'. 

1.00135 

.  182 

.336 

211.1. 

'•30. 

. 02070 

520.28 

1.8.52 

18.1.31. 

52.927 

1.00926 

.  181 

.336 

2112. 

<<<tO  . 

.02110 

505.32 

1.6.1.0 

21.112 

56.273 

1.01695 

.181 

.336 

2083. 

1)50. 

.02151 

1.93.39 

1.1.. 35 

23.775 

59.622 

1.021.1.8 

.181 

.335 

2056. 

'•60. 

.02193 

1.86.68 

1.2.39 

26.1.1'. 

62.958 

1.03181 

.181 

.  332 

2035. 

'•70. 

.02235 

1.79.1.3 

1.0.56 

29.019 

66.255 

1.03892 

.  180 

.329 

201S. 

••SO. 

. 02277 

1.71.38 

38.87 

31.591. 

69.51.6 

1.01.583 

.  180 

.328 

1995. 

'•90. 

.02320 

'•65.26 

37.31 

31.. 11.3 

72.812 

1.05257 

.179 

.325 

1978. 

50  0  . 

.C236<. 

'•60. '•5 

35.82 

36.563 

75.053 

1.05911 

.  179 

.323 

1963. 

510. 

.  02'.07 

'•55.38 

31.. 1.2 

39.153 

79.272 

1.0651.9 

.178 

.320 

191.8. 

520. 

.02'.52 

1.50.95 

33. 10 

1.1.617 

82.1.73 

1.07171 

.177 

.  318 

1935. 

530. 

.C2'.96 

!.<.&. 83 

31.87 

1. 11.01.7 

85.61.'. 

1.07771. 

.177 

.316 

1921.. 

SltO. 

.025'«1 

1.1.3.55 

30.72 

1.&.1.50 

88.792 

1.08363 

.176 

.  313 

1911.. 
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TABLE  VIb.  THERMOOVNAMIC  PROPERTIES  OF  OXYGEN 


10000.   PSIA  ISOBAR 


TEHPERATURE 

VOLUME 

ISOTHERM 

ISOCHORE 

INTERNAL 

FT^  /L8 

DERIVATIVE 

DERIVATIVE 

ENERGY 

OEG«  R 

f-ji  -PSIA/LB 

PSIA/R 

BTU/LB 

*  lXl,fi03 

.01190 

2579. 59 

321).  53 

-81.501* 

115« 

.01196 

2531..77 

315 .53 

-80.216 

120a 

.01205 

21*72.  70 

303.57 

-78.1*1*0 

125. 

,01211* 

21*11 . 10 

292. 51 

-76.673 

130. 

.01223 

2350.02 

262.21 

-71*. 918 

135. 

.C1232 

2289.52 

272.39 

-73.173 

IWO. 

.012i»l 

2229.57 

263. 07 

-71.1*  1*0 

1^5  . 

. 01250 

21  70  .  56 

251*.  16 

-59.717 

150. 

, 01260 

2112.27 

21*5,  69 

-69.0  05 

155. 

, 01269 

2Q5<.*66 

237.55 

-55.305 

IbO  . 

.0127  0 

1996  •  1*7 

229.72 

-61* .  6 11* 

155. 

.01266 

191*3  . 12 

222.20 

-62.931* 

170. 

. 01297 

1886.90 

211*,  91* 

-51.263 

175. 

.0130  7 

1635.68 

20  7.  91* 

-59.501 

ISO. 

.01317 

17811.13 

201.18 

-57.91.7 

193. 

. 01326 

1733.70 

191*. 51* 

-56.300 

19  0. 

. 01336 

1661* .  63 

16  8.31 

-51*.  559 

195, 

,0131*6 

1636 . 97 

182. 19 

-53.022 

20  0  . 

. Q1356 

1590  .71* 

175 . 27 

-51.388 

205. 

, 0136/ 

151*5.  96 

17  0.53 

-1*9.  756 

210. 

.01377 

16  02 .  61* 

151*.  99 

-1*8.125 

215. 

.0136  6 

11*60  .  75 

159.52 

-1*6.1*95 

220. 

.01398 

11*2  0.29 

151*. 1.1* 

-1*1*.  867 

225 . 

.  0  11*0  9 

1381. 21 

11.9,1*1. 

-1*3.21*7 

230. 

.011*20 

131*3.1*5 

11*1*. 52 

-1*1. 61.6 

235. 

.  01'.31 

1316.19 

11*3.67 

-1*0.160 

2<t0. 

,  c  11*1*2 

12  80 .23 

138. 79 

-38.586 

21*5* 

.  C 1 1*51* 

12  56.37 

133.63 

-37.002 

250. 

.  011*65 

1220. 07 

129.53 

-35.1*1*9 

255. 

.011*77 

1190.53 

126.3  0 

-33.906 

260  . 

.  C  11*6  9 

1161*.  19 

123.70 

-32.373 

265. 

• Glf 01 

1129.19 

121.36 

-  30 .  81*8 

27C. 

.01513 

10  98.99 

118.77 

-29.3  20 

275. 

. C1526 

10  69.79 

115.95 

-27.  7  96 

260. 

.0153£ 

101.7.37 

112.61. 

-26.267 

2S5. 

.C15S1 

1028.70 

110.03 

-21*. 71*7 

290. 

•  01-6'* 

10  0  0  .51* 

10  7.22 

-23.200 

295. 

.  01^.77 

97  7.  71. 

101*.  0 1* 

-21.668 

300. 

.01590 

960.79 

100.65 

-23.127 

310. 

.01617 

916.17 

91*.  7  9 

-17.078 

32  0. 

6  69.23 

90.27 

- 1 1* .  0  7  0 

333. 

.01673 

829.87 

95.91 

-11. 091 

31.0 . 

.01703 

798  .1*0 

61.70 

-8.136 

353  . 

.01733 

767.77 

77.1*3 

-6.238 

36  0 . 

. 01 764 

71*2  *  78 

7  3.16 

-2.3  70 

370  . 

.01795 

713.29 

69.23 

.1*35 

330. 

.01926 

685.66 

65  .  21. 

3.211 

39J. 

.01859 

658.28 

63.38 

5.953 

<<C3. 

.01892 

61.0  .59 

60.1.6 

8.706 

<ilO. 

. 0192b 

626.55 

57.31. 

11.1.20 

.01961 

611.32 

51*.  71 

11*. IOC 

1.30. 

.01996 

595.  81* 

52.1.6 

16.757 

't'tO . 

.  02C3I. 

575. 73 

50.31. 

19. 381 

1.50. 

.02066 

569.61 

1.6.  31 

21.999 

<.6  J. 

.0211,1. 

563.70 

1.6.  35 

24.620 

1.70. 

.0211.1 

51.6.  23 

1*1*. 1*9 

27.206 

.C2173 

535.25 

1.2.  70 

29.756 

490. 

.02217 

529.15 

1.1.  0  0 

32.288 

500. 

.022;i 

52!*. 23 

39.1.2 

34.795 

510. 

.  02291* 

617.71. 

37.96 

37.270 

523. 

.02333 

511 .  1*1* 

36.66 

39.721 

530. 

.  02  371 

505  . 1.1* 

35.26 

42.139 

.U21-11 

E  00  .1*  0 

31*. 01 

44.532 

•  THO-PHASe 

SOLNCARr 

ENTHALPY 

ENTROPY 

uy 

Cn 

VELOCIT 

OF  SOUN 

BTU/LB 

BTU/LB-R 

BTU/LB-R 

BTU/LB-R 

FT/S 

-59.458 

. 51455 

.  272 

.  391 

414  7. 

-56.063 

.52696 

.270 

.390 

4117. 

-56.120 

.54350 

.267 

.  387 

4077. 

-54. 166 

.55928 

.  254 

.385 

4037. 

-52.256 

.57435 

.251 

.383 

3997. 

-50.355 

.56877 

.258 

.381 

3957. 

-4  6.454 

.50250 

.255 

.379 

3918. 

-46. 553 

.51567 

.  262 

.377 

3676. 

-44.581 

.62853 

.249 

,  375 

3836. 

-42.606 

.54091 

.247 

.374 

3797. 

-4  0.945 

.65  274 

.244 

.37  2 

3755. 

-39.090 

.55415 

.  241 

.370 

3715  . 

-37.242 

.67519 

,239 

.  369 

3573. 

-35.402 

. 66686 

•  237 

.367 

3631. 

-33.666 

.59519 

.236 

.  355 

3588. 

-31.739 

.70521 

.234 

.355 

3544. 

-29.914 

.71595 

,232 

.365 

3499. 

-28. 092 

. 72642 

.232 

.  364 

3454. 

-26 . 27  C 

.73455 

.231 

.364 

3408. 

-24.446 

.74  365 

.231 

.354 

3361. 

-22.625 

,  7521*3 

.  231 

.355 

3314. 

-20.601 

.76102 

.  231 

.  356 

3269. 

-16.978 

.76940 

,230 

.  364 

3225. 

-17. 150 

.77757 

.228 

.362 

3166. 

-16.359 

,7854S 

.223 

.357 

3155. 

-13.679 

.79267 

.  222 

.352 

3162. 

-11.676 

.80  025 

.220 

.359 

3113. 

-10.076 

.80  757 

.216 

.35  3 

3082. 

-6.313 

.81481 

,213 

.35  0 

3047. 

-6.551 

.82179 

.210 

.348 

3024. 

-4.79  7 

. 62860 

.238 

.346 

3005. 

-3.051 

.8  3626 

.206 

.350 

2982. 

-1.296 

.84191 

.206 

.35  2 

2957. 

.45  6 

.84824 

.20  4 

.  353 

2928. 

2.219 

.85459 

.  203 

.352 

2901. 

3.975 

.86031 

.  202 

.  362 

2878. 

5.762 

. 66704 

•  204 

.  355 

2636. 

7.535 

.87311 

.236 

.357 

2798, 

9.324 

.87912 

.207 

.355 

2764. 

12.872 

.89075 

.  205 

.  352 

2703. 

16.390 

.90192 

.232 

.  352 

2551. 

19.697 

.91272 

.  196 

.  361 

2606. 

23.399 

.92317 

.195 

.  348 

2566. 

26.646 

.93317 

.  192 

.344 

2523. 

30.267 

.94286 

.  190 

.  340 

2479. 

33.655 

.95211 

.199 

.  336 

2431. 

37,030 

, 96106 

.  196 

.337 

2395. 

40.380 

.96979 

.195 

.339 

2357. 

43.746 

. 97831 

.  194 

.336 

2324. 

47.086 

.93566 

.194 

.  332 

2299. 

60.404 

.99465 

.  183 

.  330 

2257. 

53.709 

1.00233 

.  183 

.  329 

2230  . 

56.979 

1.00985 

.  192 

.330 

2199. 

60.254 

1.01723 

.182 

.  331 

2169. 

53.580 

1.02462 

.  182 

.  328 

2152. 

66.860 

1.03166 

.  lai 

.  326 

2133. 

70.099 

1. 03840 

.181 

.324 

2110. 

73.336 

1.04507 

.  181 

.  322 

2092. 

76.654 

1.05157 

.  160 

.  320 

2077. 

79.742 

1.06789 

.  179 

.  319 

2361  . 

82.913 

1.06404 

.  179 

.  316 

2047. 

86.052 

1.07002 

.  17  3 

.  313 

2032. 

89.173 

1.07585 

.  177 

.  311 

2020. 
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ToaLE  lib.  Thermodynamic  properties  of  oxygen 


llOOl).    PSIA  IS19AR 


TEMPERATURE 

UOU  UME 

ISOTHERM 

ISOCHORE 

INTERNAL 

OERIVAT IVE 

OERIVATIVE 

ENERGY 

0£G.  R 

FT^/Ld 

ft3 -PSIA/ia 

PSIA/R 

aiu/LS 

»    112. b93 

. 01187 

2632.87 

325.16 

-61.305 

115. 

.01191 

260I..55 

319.  31. 

-60.1.65 

120. 

.012CC 

251.3.55 

307  .1.1 

-73.719 

125. 

.012j6 

21.62. 98 

295. 29 

-76.965 

130. 

.01217 

21.22  .8,8 

285.83 

-75.223 

13  5. 

.  0  1 2  2 1 

2  3  6  3.32 

27  5.96 

"7  3  . 1.9  2 

litO. 

.01235 

23C1..33 

266.59 

-71.773 

I'.S. 

.Ol2'»3 

221.6.10 

257. 56 

-70.  051* 

150. 

.01252 

2188.55 

21.9.  1  3 

-58.357 

155. 

.01261 

2132. 03 

21.0.95 

-55.681 

160. 

.01270 

2076  .  31. 

233.12 

-55.006 

165. 

.01279 

2021.65 

225. 57 

-63.31.1 

170. 

.01289 

1968.05 

218.30 

-61.585 

175. 

.01298 

1915.60 

211.29 

-60.039 

160. 

.01307 

1861..  36 

201.. 52 

-58.1.02 

18  5. 

.01317 

-55.7  71 

193. 

.01326 

1765.71 

191 .66 

-55.11.5 

195. 

.01336 

1718.39 

185.51. 

-53.526 

200. 

.013'.5 

1672.1.1. 

179. 52 

-51.908 

205. 

.01355 

1627. 39 

173.89 

-50 .293 

210. 

.01365 

1561.. 7li 

168.3'. 

-1.8.576 

215. 

.01376 

16142.99 

162.98 

-1.7.051. 

220. 

.01336 

1502.51 

157. 30 

-1.5.1.52 

225. 

.01395 

11.63.63 

152.60 

-1.3.  81.8 

230. 

.OlitOS 

11.25.  85 

11.7.97 

-1.2.251. 

ZUO, 

.  01'.27 

1361.. 1.9 

11.2.01 

-39.251. 

21.5. 

.011.38 

131.3.96 

137.05 

-37.676 

250. 

.01Ui,9 

1305.82 

132.18 

-36.11.1 

255. 

.Ij11<60 

1278  .  01. 

128.15 

-31., 518 

260. 

.011,71 

1262.68 

125.79 

-33.111 

265. 

.011.82 

1215.12 

123.71 

-31.621. 

270. 

.01I.9I4 

1165.15 

122.1.5 

-30.130 

275. 

.01505 

1151.. 10 

120.21 

-28.636 

260. 

.01517 

1127.20 

117.91 

-27.131. 

2  65. 

. 01529 

1121.  •  1. 0 

1 11. .  92 

-25.626 

290, 

.0151.1 

1066.00 

iii.ee 

-21.. 109 

295. 

.01553 

10  67.1,5 

109.21 

-22.598 

30  0. 

.01666 

1051.. 98 

106. 33 

-21.057 

310. 

.01591 

1011.. 21. 

99.57 

-13.01.7 

320. 

.01616 

966.62 

91..  0  3 

-15.095 

330. 

.0161.2 

911.1.1 

90.07 

-12.175 

3<tO, 

.01669 

681.25 

85.99 

-9.266 

350. 

.01696 

850.1.3 

62.18 

-5.1.12 

360. 

.01725 

826.99 

78.06 

-3.571 

370  . 

.01753 

791..  5  9 

71.. 01 

-.800 

330. 

.01781 

753.73 

69.96 

1.931. 

390. 

. 0181U 

729.67 

67.00 

1..622 

'tOO. 

.0161.1 

712.16 

61..  37 

7.327 

1.10. 

.01672 

702.36 

61.72 

10.019 

'.20. 

.01903 

689.09 

58.91. 

12.681 

i>30. 

. 01935 

673.83 

56.12 

15.310 

.01966 

61.6.93 

53.  61. 

17.677 

.01997 

621.. 78 

51,90 

20.1. 1.5 

<<eo. 

.02031 

620.37 

1.9.67 

23.050 

".70. 

.02065 

513.19 

1.8.  0  0 

25.615 

'•80. 

.02093 

601.22 

1.6.29 

26.138 

1.9a. 

. 02132 

593.39 

1.1.. 5C 

30.651. 

500. 

.02167 

586.97 

1.2.90 

33.155 

SIO. 

.02202 

561.17 

1.1.33 

35.616 

520. 

.02236 

572,81 

39.  85 

38.050 

530. 

, 02271 

561.. 90 

38.'<6 

1.0.1.53 

5".0. 

.02306 

556.08 

37.20 

1.2.635 

♦  TWO-PHASE 

BOUNDARY 

ENTHALPY 

ENTROPY 

Cp 

VELOCn 

OF  sour 

BTU/Le 

BTU/LB-R 

BTUz-LB-R 

BTU/LB-R 

ft/s 

-57.129 

.51576 

.  £73 

.391 

1.160. 

-55.226 

.52370 

.  272 

.  390 

1.152. 

-51.. 265 

,51*021. 

.  259 

.  387 

1.123. 

-52,351. 

,65501 

.  265 

.365 

1.081.. 

-50.1.31. 

,57107 

.  253 

.  383 

1.01.5. 

1. 0  0  5  . 

-1.5,626 

.59926 

.257 

.  379 

3958. 

-Ul,.73e 

.61251. 

.  251. 

.  377 

3929. 

-1.2.659 

.52527 

.251 

.375 

3890. 

-1.0.991 

.63762 

.21.8 

.373 

3950. 

-39.132 

.51*933 

.21.5 

.371 

3810. 

-37.281 

.66071 

.  21.3 

.359 

3770. 

-35.1.39 

.67171 

.  21*1 

.  369 

3729. 

-33.605 

.58235 

.239 

.  365 

3568. 

-31.777 

.59255 

.  237 

.  355 

351.6. 

-29.951. 

.70253 

.235 

-28.136 

.  71231. 

.  235 

.363 

3559. 

-26.320 

.72177 

.  231. 

.  363 

3515. 

-21.. 506 

.73096 

.231. 

.  353 

31*70. 

-22.592 

.73992 

.  231. 

.  363 

31.21.. 

-20.876 

.  71.666 

.231. 

.  363 

3376. 

-19.059 

.75723 

.  231* 

.  363 

3333. 

-17.21.1. 

.76557 

.233 

.  353 

3291. 

-16. 1.31. 

. 7737C 

.  231 

.350 

3252. 

-13.51.1 

.78156 

.226 

.355 

3222. 

-11.985 

.7  8  366 

.225 

,  359 

3219. 

-10.191 

.79521 

.223 

.  357 

3179. 

-6.389 

.  80361. 

.220 

,  351 

3152. 

-6.532 

.81071. 

.  215 

.  31*5 

3112. 

-1..86I. 

.61766 

.213 

,  31.2 

3086. 

-3.11.7 

.821.1.1 

.209 

.  31*1 

3071*. 

-1.1.33 

.63393 

.  207 

.  31.3 

3QS1.. 

.293 

.83739 

.205 

.31.6 

331.1*. 

2.016 

.81.372 

.  201* 

.31.9 

3021. 

3.761. 

,85001 

.203 

.351 

3000  . 

5.519 

.65622 

.23  3 

.31.8 

2969. 

7.279 

.65236 

.  205 

.352 

291.1. 

9.037 

.66837 

.207 

.351. 

2906. 

10.625 

.871*38 

.  203 

.  351. 

2881*. 

11.. 355 

.68595 

.  206 

.  31.9 

2817. 

17.616 

.89595 

.  203 

.31*6 

271.9. 

21.268 

.90757 

.  199 

.3<.6 

2707. 

21.. 733 

.91791 

.  196 

.  31*3 

2571*. 

28.11.2 

.92760 

.193 

.  31*1 

2638. 

31.561 

.9371*3 

.  191 

.337 

2599. 

31.. 903 

.91.658 

.  190 

.336 

251.9. 

36.220 

.9551.3 

.  188 

.331 

21*97. 

1.1.1.93 

.95393 

.187 

.  332 

21*53. 

1.1.. 819 

.97235 

.166 

.332 

21*29. 

1.8.11.5 

.98057 

.185 

.329 

21.06. 

51.1.1.6 

.98852 

.  185 

.  327 

2375. 

51.. 717 

.99522 

.131. 

.323 

231.2. 

67.901. 

1.00355 

.181* 

.325 

2301. 

51.115 

1.01075 

.133 

.327 

2271. 

5l».lt22 

1.01803 

.  163 

.  321. 

2256. 

67,680 

1.02501. 

.193 

.  322 

2239. 

70.877 

1.03177 

.  182 

.  322 

2218. 

71.. 069 

1.03639 

.162 

.320 

2201. 

77.300 

1.01.1.66 

.181 

.317 

2185. 

60.1.61 

1.05111. 

.180 

.315 

2168. 

83.600 

1.05723 

.  190 

.313 

2151. 

86.705 

1.05315 

.179 

.311 

2135. 

69.796 

1.06693 

.176 

.310 

2121. 
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TABLE  VIb.  THERHODYNAHIC  PROPERTIES  OF  OXYGEN 

12000.  PSIA  ISOBAR 


VOLUME 

T  ?'np  UflDC 

X  ^  UL  nuKc 

T  MTC  D  M  A 1 

C  M  T  LJ  A  1   D  V 

tlNlnflLrT 

c  u  T  0  n  D  V 

Cp 

VELOCIT 

3 

OF  SOUN 

rT3         T  A  /I  Q 

PSI A/R 

/LS 

Q  T 1 1  /  ■  Q—  D 
H  1  U  /  L  0— K 

D  T  1  1  /I  O  —  0 

D  1  U  /L D—  K 

FT  /  S 

• 

2665.65 

77^*  no 

1.211*  . 

• 

*  ni  1  Afi 

'an  777 

*  q 

*  9  77 

,  390 

1*206. 

1 ZO  • 

*  0119^ 

2613*18 

31109 

'78  983 

"52*^50 

*  53706 

*  27  0 

125. 

.01203 

2553.58 

299,69 

-77.21.0 

-50.520 

.55282 

.257 

,  385 

1*129. 

130. 

.01211 

21.91.. <tl 

289.37 

-75.510 

-1.8.601 

.56787 

.261. 

.  383 

1*092. 

13  9  • 

.01220 

21.35  .  71. 

-73. 792 

Zut* 705 

l^^Q  • 

.01226 

2377.65 

270.01 

-72.085 

. 5960  7 

'  ?sft 

'  77  A 

i!ni  ft' 

•  0 1 237 

2320.20 

—70.390 

-1*2*910 

*  255 

*  375 

7q7A 

15  0  • 

.  0 12^*5 

2263  .1*9 

252  .  1*  7 

-66.706 

-1*  1 .  0  35 

.62202 

.253 

.371. 

391*0 ' 

155« 

.  01251* 

2207 .56 

21.1. .  26 

-57.031* 

-39.170 

.631*25 

,250 

•  372 

3901  , 

160  • 

.01263 

2152 .55 

236.39 

-65 , 372 

-37.311* 

.  61.&0  3 

.21*7 

.370 

3  852 , 

165* 

.01271 

2  098  .  1*  9 

228. 82 

-63,721 

-35  .  1*6  8 

.65739 

.  21+5 

•  3  6  6 

38  22, 

17  0* 

. 01260 

20 1.5  . 1.5 

221.53 

-52.060 

-33.630 

.65836 

.  21.3 

.367 

3  732, 

175. 

. 01269 

1993.51 

211.. 50 

-60  ,1*1*8 

-31.800 

,57897 

.21*1 

.  355 

371*2, 

lao. 

.01296 

191.2.73 

207.71 

-56.821* 

-29.977 

.56921. 

.239 

.351* 

3701, 

105  • 

1 qi*  AT 

-57. 208 

,69920 

.236 

.36  3 

3659  . 

•  0^216 

-26*  3W7 

,352 

195« 

. 01326 

1  7q7  *  ft? 

188*70 

-53.992 

- 21* ,  53  7 

,71826 

,2  35 

,36  2 

35  72, 

1752*12 

162.77 

-52.389 

-22,729 

,  7  2  7 1*1* 

.235 

3528, 

20  5  • 

170  7.75 

177.01. 

-50,768 

-20.920 

,73637 

.  236 

,36  2 

31*8  3  , 

210* 

171 

-1*9  187 

-1  q 

71*510 

•  236 

a  36  2 

31*39 

215* 

J  * 

156* 1  1 

-1*  7 ,  5  6  7 

-17  70  0 

,75352 

.235 

.352 

3395. 

220* 

*  01373 

1582  *  77 

160  *  91. 

-1  5*  1*91 

,  236 

.361 

3  353, 

225. 

.01382 

151.3.75 

155.93 

-1*1), 1*00 

-13.688 

.77001. 

,231* 

,359 

3315, 

23J. 

•01392 

1506.02 

151,08 

-1*2,829 

-11.902 

.77788 

,  226 

.351. 

3286. 

235* 

11!^'  Aft 

*7Q?^n 

,229 

.357 

3279. 

1  i»?q 

"^q* AA 7 

,22  7 

,355 

J  21*1 , 

2*15' 

• 2i-( 

1  7q*  qA 
1 7^*nq 

"^A  7q7 
"7^*7^^ 

,35  0 

3  217, 

25  0* 

1391*  51 
* 

-t.*917 

* 

,2  21 

,31*5 

3177, 

255. 

• 

1363.65 

1  7n  *  1  A 
0,16 

-7* 1 ftq 
* 

* 

.217 

•  3  3  9 

3 11*1* , 

17^1  no 

19^'  np 

■ 

.213 

,333 

3119, 

'7?' 7nq 

"  PL? 

,331* 

3101, 

27  0  • 

1269*33 

123*26 

"30*652 

1*937 

*  83330 

*  206 

,337 

3  0  97, 

275. 

.  01'.66 

1237,1.2 

122.29 

-29.1.00 

3.627 

,83950 

.205 

,  31*1 

3089, 

280. 

.  011.97 

1191..  07 

121.60 

-27.931 

5.31*1 

,81.568 

.203 

,31*7 

3073. 

2d5. 

•  0 15  0  9 

1222,61 

119. 32 

-26  .  1*  26 

7.111* 

.85195 

290  . 

*  20  5 

,350 

3  0 1*6  • 

295  . 

.  01532 

1 151* ,  99 

111..  11. 

-23.1*1*7 

10.56  8 

.86395 

•  237 

,  352 

3013, 

300. 

.0151.lt 

111.9.99 

111.01 

-21.925 

12.360 

.85997 

.  208 

.  350 

2993, 

310. 

.01567 

1112.95 

105.1.5 

-18.929 

15. 696 

.88150 

.207 

.31*8 

291*3, 

320. 

.C159C 

101.3,97 

98,90 

-15.017 

19. 317 

.69236 

.  201* 

,  31*5 

2856, 

330. 

.01611. 

992. 15 

93,35 

-13.11*2 

22.722 

.90281* 

.201 

,  31*0 

2793, 

3<.a. 

.01539 

962.1.7 

89,71. 

-10.277 

25,152 

.91306 

.  197 

,339 

2766, 

350. 

.01655 

931.71. 

86.07 

-7.1.55 

29,525 

,92286 

,  191. 

,  337 

2737, 

360. 

.01691 

910.1.1 

62.1.3 

-1..655 

32,925 

,9321.1. 

.  192 

.  331* 

2710, 

370. 

.01717 

871.. 92 

76,73 

-1.919 

35.226 

.91*11*6 

.  191 

,  331* 

2561*. 

380. 

.0171.3 

839,95 

71..  90 

.765 

39.509 

,  95021. 

,  1S9 

.  332 

2513. 

390. 

.U1758 

797,38 

71.  12 

3.1*33 

1*2. 721* 

,95659 

.  138 

.  331 

255J  . 

>tOO. 

.01796 

780  ,  1.1. 

67.1.6 

5.105 

1*6,021 

,96591* 

.  187 

.  327 

2512, 

■•10. 

.01826 

777,53 

55,05 

8.775 

1*9,31*2 

,  97511* 

,  196 

.32". 

2503, 

<.20. 

.01855 

758.21 

52,70 

11.1*15 

52.627 

.96306 

,  1J6 

.  323 

21.85. 

it30. 

.016814 

751.. 61. 

50.25 

11*, 030 

55.861* 

.99072 

.185 

.321 

21*61. 

i>i.C  . 

.01910 

719.16 

57,  73 

16.551* 

68.996 

.99788 

,  H5 

,  323 

21.11. 

1.50, 

.01933 

586,72 

55,29 

19.071. 

52.132 

1.001.92 

,  185 

.  321. 

2351*. 

<.60. 

. C1970 

585.1.6 

53,01 

21.567 

55,1*39 

1.01219 

.  ISi. 

.  320 

231*9. 

<.70. 

.02:01 

660,05 

51.21 

21.. 215 

58.582 

1.01917 

.181. 

.316 

2335. 

<i8t). 

.02331 

656.01 

1.9,1.6 

25.707 

71.835 

1.02580 

.193 

.  318 

2311.. 

'•90. 

.02062 

657.55 

1.7.77 

29.201* 

75.023 

1.03236 

.183 

,  317 

2298. 

500. 

.  02091. 

551..  3D 

1.5.  13 

31.597 

76.230 

1.03695 

,192 

,  311. 

2297. 

510. 

.02125 

61.5,25 

1.1..6C 

31*. 11*3 

81.358 

1,01*507 

.  181 

.  313 

2271. 

523. 

.02156 

531., 55 

1.3,06 

35.552 

81*. 1*76 

1.05110 

,  181 

.  312 

2252, 

530. 

. 02187 

62h,83 

1*1,63 

36.950 

67.550 

1.05596 

,  180 

.  310 

2231*, 

5<»0. 

.02218 

615.22 

1.0  .  2i( 

1*1,319 

90.611* 

1.06269 

,179 

.308 

2217. 

»      TWO-PHASE  BOUNOaRY 
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TABLE   «lb.   THERMODYNAMIC   PROPERTIES   OF  OXYGEN 


13000  . 

PSIfl  ISOBAR 

TEMPE9ATUR£ 

VOLUME 

ISOTHERM 

ISOCMORE 

INTERNAL 

OERIUATIVE 

DERIVATIVE 

ENERGY 

OEG.  R 

FT^/LB 

Ft3 -PSIA/L8 

PSIfl /R 

8TU/LB 

♦  115.227 

.01181 

2738.00 

32b, 22 

-80.895 

120. 

.01189 

2681.66 

314,70 

-79.231 

125. 

.01197 

2622.93 

303,42 

-77,500 

130. 

.01255 

2564.70 

292, 83 

-75,781 

135. 

.0121". 

25C6.88 

282.83 

-74,074 

IhO, 

.01222 

21.1.9.58 

273. 35 

-72,379 

.01230 

2392.39 

264. 33 

-70,696 

15  J  . 

.01239 

2336.89 

255. 71 

-69.024 

155. 

.01247 

2281.55 

247. 46| 

-67.354 

165. 

.01261. 

2173.75 

231.95 

-64.076 

170. 

.01272 

2121.23 

224.63 

-62.446 

175. 

.01281 

2069.77 

217.57 

-60.829 

ISO. 

.01290 

2019.40 

210.77 

-59.218 

185. 

.01298 

1970.20 

204.19 

-57.515 

190. 

.01307 

1922.19 

197, 84 

-56.017 

195. 

.01316 

1875.43 

191.70 

-54.424 

200. 

.01325 

1829.94 

185,76 

-52.634 

205. 

.0133'. 

1765.75 

180,02 

-51.245 

210. 

.  C  1  SI* 3 

1742. 85 

174,46 

- 49 . 658 

215. 

.01352 

1701.25 

169,06 

-48.071 

220. 

.C1361 

1660 . 97 

163,88 

-46.466 

225. 

. 0137C 

1621.95 

158. 85 

-44.908 

230. 

.01379 

1584. 19 

153.99 

-43.349 

235. 

.01390 

1562.26 

152.11 

-41.972 

2<.0. 

.01399 

1526.67 

147.54 

-40.420 

.Ol'.lO 

1513.61 

142. 59 

-36.652 

250  . 

.  oiitig 

1474.55 

137.88 

-37.335 

255. 

.011.29 

1447. 56 

132.84 

-35.826 

26  0. 

•  0 1 U  3  9 

1424.23 

127.94 

-34,3  39 

265. 

.011.1.9 

1384.32 

123. 32 

-32.904 

27  0. 

.  01"»59 

1351.73 

121.34 

-31.481 

275. 

.011.69 

1318.94 

121.57 

-30.059 

280  . 

.011.79, 

1240.91 

121.59 

-28.559 

285. 

.011,92' 

1324.94 

121.96 

-27.147 

290. 

.01501 

1255. 13 

120.85 

-25.709 

295. 

.01512 

1241.48 

113.91 

-24.231 

30  3. 

.01521. 

1246.04 

116.19 

-22.710 

310. 

.0151.6 

1214.86 

110.21 

-19.738 

32  0. 

.01567 

1131.75 

105. 02 

-15.659 

330. 

.01589 

1071, 35 

98.25 

-14.022 

3it0. 

.01613 

1042.19 

92.51 

-11.161 

350. 

.01637 

1011.82 

69.40 

-8.413 

360. 

.01o52 

993.47 

85.96 

-5.631 

370. 

.01615 

954.34 

62.76 

-2.939 

380. 

.01709 

914,52 

79.45 

-.271 

390  . 

.01731 

851.09 

76.04 

2.331 

•tQa. 

.01757 

845.08 

72.08 

5.005 

<tlO. 

.01786 

852.04 

67.8  0 

7.683 

1.20. 

.01813 

848, 30 

65.44 

10.301 

'.30. 

.0181.0 

838.54 

53.31 

12.691 

i«'<0. 

.01863 

792.74 

51.44 

15.357 

i«5a. 

.01887 

751.35 

59.42 

17.631 

'•60. 

.01917 

751.69 

55.49 

20.437 

1.70. 

.0191.6 

746.62 

54.13 

22.975 

.01973 

730.43 

52.29 

25.436 

■•90. 

.02002 

721.72 

50.70 

27,913 

500. 

.02032 

719.96 

43.98 

30.399 

510. 

.02061 

709.75 

47.46 

32.826 

520. 

.02089 

696.59 

45.05 

35.222 

530. 

.02116 

584.96 

44.67 

37.593 

51(0. 

.0211.5 

574,56 

43.29 

39.949 

•      THO-PHASE  BOUNDARY 


ENTHALPY 

E  NT  ROPY 

r,. 

Lp 

VEL0CI1 

OF  sour 

BTU/L6 

BTU/L8-R 

BTU/LB-R 

BTU/LB-R 

FT/S 

-52.472 

.51818 

.274 

.390 

4245. 

-50.517 

.53395 

•  271 

.  387 

4211. 

-48.586 

.54972 

.  258 

.385 

4174. 

-45.758 

.55475 

.256 

.382 

4137. 

-44.861 

.57915 

.263 

.  330 

4100. 

-42.955 

.59294 

.260 

.378 

4063. 

.257 

.376 

4  025. 

-39.209 

.51686 

.254 

.374 

3988. 

-37.346 

.63108 

.  252 

.371 

3950. 

-35.493 

.54264 

.  249 

.369 

3912. 

-33.550 

.55418 

.  247 

.368 

3873. 

-31.815 

.55513 

.245 

.355 

3634. 

-29.990 

.57572 

.243 

.  354 

3794. 

-28.171 

.68597 

.241 

.353 

3753. 

-26.358 

.59591 

.  240 

.  352 

3712. 

-24.549 

.70555 

.239 

.351 

3670. 

-22.744 

.71493 

-20.940 

.72407 

.238 

.  351 

3564. 

-19.136 

.73296 

.233 

.  361 

3540. 

-17.332 

.74158 

.238 

.361 

3496. 

-15.527 

.75018 

.239 

.351 

3453. 

-13,722 

.75847 

.236 

.  36  0 

3411. 

-11.924 

.75655 

.235 

.358 

3374. 

-10.143 

.77437 

.231 

.352 

3345. 

-8.520 

.78130 

.231 

.355 

3337. 

-5.737 

.76660 

.230 

.  354 

3300. 

-4.922 

-3.174 

.30334 

.225 

.345 

3239. 

-1.422 

.81028 

.  221 

.336 

3206. 

.311 

.61700 

.217 

.331 

3175. 

1.979 

.82335 

.213 

.  326 

3134. 

3.545 

.62957 

.  209 

.325 

3121. 

5.298 

.83553 

.205 

.  329 

3125. 

6.949 

.84158 

.204 

.339 

3091. 

8.762 

.84799 

.  203 

.335 

3163. 

10.434 

.85382 

,  205 

.  345 

3132. 

12.175 

» 85977 

.  237 

.350 

3115. 

13.980 

.85584 

.  206 

•  346 

3105. 

17.489 

.87734 

.208 

.345 

3057. 

20.658 

.88804 

.205 

.347 

2978. 

24.233 

.89643 

.202 

.341 

2895. 

27.549 

.90853 

.  198 

.333 

2346. 

30.985 

.91330 

.195 

.  332 

2625. 

34.370 

.92783 

.193 

.330 

2606. 

37.625 

.93675 

.191 

.  331 

2765. 

40.862 

. 94539 

.190 

.332 

2720. 

44.007 

.95355 

.139 

.335 

2655. 

47.311 

.96194 

.189 

.  329 

2614. 

50.555 

.97022 

.183 

.  316 

2587. 

53.943 

.97812 

.167 

.316 

2576. 

57.183 

.98573 

.187 

.315 

2563. 

60.203 

.99267 

.186 

.  321 

2515. 

63.255 

.99954 

.185 

.325 

2453. 

55.591 

1.00588 

.  185 

.313 

2445. 

69.632 

1.01385 

•  185 

.314 

2425. 

72.942 

1.02039 

.134 

.314 

2400. 

75.109 

1.02592 

.  134 

.313 

2337. 

79.318 

1.03340 

•  183 

.  311 

2378. 

62.429 

1.03956 

.183 

.310 

2362. 

85.499 

1.04552 

.182 

.  310 

2345. 

86.541 

1.05131 

•  131 

.309 

2328. 

91.576 

1.05699 

.180 

.308 

2311. 

158 


TABLE   Vlh.   THERMODYNftMIC   PROPERTIES  OF  OXYGEN 


lltOuO.    PSIS  ISOSIR 


TEMPER4TURE        VOLUME  ISCTHERM 
DERIVATIVE 
OEG.  R  Ft3/lS  Ft3-PSIA/LB 


♦   116. "tSO 

.01178 

2789.91. 

120. 

.01133 

271.9  i  07 

125. 

.01192 

2691 . 27 

133. 

.01200 

2633.83 

135. 

■  01208 

2575. 81 

1<>D. 

. 01216 

2520.27 

lliS. 

.0122<< 

21.61., 29 

ISO. 

.C1232 

2'>C  8  .  96 

155. 

.  012'«0 

235lt.  31. 

160. 

.G12<i9 

2300.52 

165. 

.01257 

221.7.65 

170. 

.01265 

2195.52 

175. 

.01273 

211*  1*.  1*9 

180. 

.01282 

2091.. 51 

1S5. 

.01290 

20'<5.6i> 

190. 

.01299 

1997 .92 

195. 

.01307 

1951.39 

ZOO. 

. 01316 

1906.09 

205. 

. 0132^ 

1862.03 

210. 

.01333 

1819.22 

215. 

.013<>1 

1777.68 

220. 

.  01350 

1737.39 

225. 

.01359 

1698.35 

230. 

. 01369 

1660 . 52 

235. 

•01378 

161*0  .37 

2<t0 . 

.01387 

1605.0  0 

2^5. 

.  01397 

1596 .01 

250. 

.  0 11*0  6 

1556 • 11 

255. 

. 01^16 

1529. 93 

260. 

.011*25 

15  07.65 

265. 

.01<t35 

11.65.97 

270. 

.01<><><> 

11.32.52 

275  . 

.  0 1 1*?!* 

280. 

.  01'<62 

1256.81 

285. 

.01'.76 

11.31.66 

290. 

.01l»8<< 

1331*. 23 

295. 

.011.95 

1326. 37 

300. 

.01506 

131.3.27 

310. 

.01528 

1320.38 

320. 

.0151t7 

1220.33 

330. 

. 01567 

111.9.17 

3i>0. 

.01589 

1120.54 

350. 

.01612 

1090.79 

360. 

. 01635 

10  76.16 

370. 

.01657 

1032. 9i> 

380. 

.01679 

987.1.1. 

390. 

.01698 

920.51 

itOO. 

. 01723 

905.78 

<>10. 

.01750 

925.87 

<i20. 

.01777 

930 .96 

430. 

.01802 

925.68 

(i<tO. 

.01822 

867.86 

<>S0. 

.0iei«2 

812.61. 

<i60. 

.01872 

816.51. 

It7  0. 

.01899 

812.82 

<i80. 

.0192i< 

79*. 37 

<>90. 

.01950 

785.1.6 

500. 

.01979 

785.78 

510. 

.02005 

771.. 1.7 

520. 

.02030 

758.71. 

S30. 

.02056 

71.5.09 

5<>0. 

.02081 

732.99 

•     TM0-PH4SE  BOUNDARY 


ISOCHORE  INTERNAL  ENTHALPY 
DERIVATIVE  ENERGY 


PSIA/R 

BTU/L8 

BTU/Le 

326.71. 

-80.685 

-50.153 

318.26 

-79.1.56 

-1*8.785 

306.90 

-77.71.5 

-1.5.851) 

296.23 

-75.036 

-I.I..  935 

286. 15 

-71.. 31.0 

-1.3.029 

276. 62 

-72.656 

-1.1.135 

267.53 

-70 . 981. 

-39.252 

258. 86 

-69. 323 

-37.381 

250.57 

-57.671. 

-35.520 

21.2.61 

'-65.036 

-33.659 

231.. 97 

-6i«,i.09 

-31.629 

227.61 

-52.793 

-29.997 

220.53 

-61.185 

-28.171. 

213.69 

-59.536 

-25.359 

207.10 

-57.991. 

-21..5I.9 

200.72 

-55.1.08 

-22.  71.1. 

191.. 56 

-51.. 827 

-20  .91*2 

168 . 60 

-53.21.8 

-19.11.2 

162.81. 

-51.671 

-17.  31.2 

177. 26 

-50.091. 

-15.51.2 

171.87 

-1.8.518 

-13.71.1 

165. 65 

-1*6.91*3 

-11 .  91. 0 

161.60 

-1.5.377 

-10  . 11.6 

156.72 

-1.3.828 

-8.369 

153.29 

-1.2.1.69 

-6.753 

11.9 . 71 

-1.0  .9  30 

-1..978 

11.5.  23 

-39.365 

-3.153 

11.0  .51 

-37.857 

-1 . 1.0  9 

135. 60 

-36.350 

.31.7 

130.5  0 

-3(*.86if 

2.089 

125.  61* 

-33.1.35 

3.751* 

121 . 0  7 

-32.0  20 

5  .  m  5 

117 . 7  0 

-30.538 

7.  01.2 

117.81. 

-29.307 

8.592 

120.66 

-27.776 

10.1.81 

120.97 

-25. 1.0  3 

12.0  73 

122.21 

-21*.  951 

13. 799 

120.11. 

-23.1.35 

15.616 

115.27 

-20.1.79 

19.128 

109. 99 

-17.555 

22.1*29 

101.. 73 

-l'..8l.8 

25.767 

97.36 

-12.007 

29.195 

92.02 

-9.260 

32.518 

88.90 

-6.510 

35.885 

86.08 

-3.863 

39.093 

83.16 

-1.21*1 

1.2.271. 

80.53 

1.300 

1.5.325 

76.82 

3.958 

1.8.633 

72.61. 

6.685 

52.062 

68.51 

9.321 

55.381 

65.61 

11.891 

58.615 

61.. 09 

11*. 287 

61.522 

52.1.& 

16.592 

61.. 1.57 

60.22 

19.305 

57.823 

57.82 

21.851* 

71.085 

55.31. 

21*. 299 

71.. 168 

53.32 

26.762 

77.322 

51.5it 

29.21*0 

80.537 

50.11 

31.61.7 

83.622 

1.8.67 

31.. 019 

86.552 

1.7.32 

35.358 

89.655 

<t6.03 

38.701. 

92.657 

ENTROPY 

Cv 

Cp 

VELOCIl 

OF  SOUt 

BTU/LS-R 

BTU/L  B-R 

BTU/LB-R 

FT/S 

.51935 

.  275 

.339 

4279. 

.53392 

.  273 

.388 

4253. 

.51*556 

.270 

.  3  85 

4217 . 

.55173 

.  267 

.392 

4181. 

.57612 

.  264 

•  380 

4144. 

.59990 

.261 

.379 

4103. 

.50311 

.259 

.  375 

4071, 

.61580 

.255 

.373 

4035. 

.52800 

.253 

.371 

3997. 

. 63975 

.251 

.369 

3960. 

.55107 

.  249 

.367 

3922 . 

.66201 

.  245 

.  365 

3883. 

.67258 

.245 

.  354 

3344. 

•  5  32  91 

.243 

.  362 

3304. 

.69273 

.242 

.361 

3763. 

.70236 

.241 

.351 

3722. 

.71172 

.  240 

.  360 

3530. 

.72081. 

.  240 

.360 

3637. 

.72973 

.24  3 

.360 

3593. 

.7381*1 

.  241 

.360 

355  0. 

.  71*689 

.241 

.360 

350  8. 

.75515 

.241 

.359 

3467. 

.75322 

.239 

.357 

3430  . 

.7710  3 

.2  34 

.352 

3402. 

.77792 

.2  34 

.35  2 

333  3. 

.78539 

.233 

.  352 

3354. 

.79291 

.  231 

.  348 

3338. 

.80590 

.225 

•  3  3  9 

3267. 

.81355 

.  221 

.332 

3  237. 

. 81999 

.217 

.326 

3192. 

.213 

.320 

3155. 

* 

.316 

3127. 

.8  377  3 

•  2  0  6 

.329 

3045. 

.81*991* 

.  205 

.  335 

3177. 

.85584 

.207 

.345 

3197. 

. 87345 

•  208 

.343 

3175. 

.88393 

.206 

.346 

3085. 

.89422 

.203 

.346 

3014. 

.90446 

.  200 

.334 

2948. 

.91409 

.  196 

.  327 

2901. 

.92357 

.  194 

.325 

2890. 

.93235 

.  192 

.327 

2854. 

.94084 

.  191 

.  330 

2811. 

.94878 

.  190 

.  337 

2749. 

.95717 

.  190 

.333 

2714. 

.96565 

.189 

.  322 

2701. 

.97354 

.138 

.312 

2673. 

.98124 

.188 

.  303 

2653. 

.98791 

.137 

.315 

2601. 

.99452 

.  187 

.323 

2549. 

1.00192 

.137 

.  319 

2543. 

1.00894 

.  136 

.315 

2525. 

1.01544 

.  136 

.  312 

2439. 

1.02193 

.185 

.310 

2459. 

1.02842 

.184 

.307 

2462. 

1.03453 

.  184 

.  307 

2443. 

1.04041 

.133 

.  307 

2423. 

1.04613 

.182 

.307 

2411. 

1.05174 

.181 

.305 

2395. 

1&9 


TABLE   VIb.    THERMODYNAMIC   PROPERTIES  OF  OXYGEN 


15000.    PSIA  ISOBAR 


TEMPERATURE 
OEG.  R 


VOLUME 

ft3/lb 


ISOTHERM  ISOCHORE 
DERIVATIVE  DERIVATIVE 
FT^-PSIA/LB  PSIA/R 


INTERNAL 
ENERGY 
BTU/LB 


ENTHALPY 
BTU/LB 


ENTROPY 
BTU/LB-R 


BTU/LB-R 


Cp  VELOCITY 
OF  SOUND 
BTU/LB-R  FT/S 


•  117.723 

.01175 

28i.l.it9 

327a23 

-80. 1*72 

-47.839 

*520S1 

•  275 

.389 

4311. 

120  • 

. 01178 

2815  a  '♦S 

321,76 

-79.688 

-46.955 

*  52  795 

•  274 

•  368 

12  5» 

. 01186 

2758.51 

310  a  31 

-77*976 

-45.023 

*54372 

•  271 

*  385 

'ft259a 

1 3  0  • 

. OllSU 

2701.87 

299  a  57 

-76*2  77 

-43.10  4 

,55577 

*  268 

*  382 

1^223  • 

13  5  • 

.0120  2 

26'a5  .61 

2  ft9,  1*2 

-71**591 

-41.196 

*  57  315 

*  266 

.380 

I'tO  • 

.01210 

2589. 79 

279.81 

-72*917 

-39.30  4 

*58693 

•  263 

.37  6 

lt*S  • 

. 01218 

253ia,ia9 

2  70.66 

-71.255 

-37.422 

*60014 

•  260 

•  375 

'>116a 

150  • 

. 01226 

2**79  .79 

261.  91* 

-69.60'* 

-35. 552 

*61262 

•  257 

.373 

||Q3Q  , 

15  5, 

.  0  1 23  <4 

21*25  a  76 

253  a  59 

-67*966 

-33.692 

•62901 

•  255 

*  371 

^0'»3» 

160. 

.  012^*2 

23  72  a  **  6 

2(«5  a  58 

-66*338 

-31.644 

,63675 

•  252 

*  369 

V006* 

.01250 

2320aDl 

237a  89 

-64*722 

-30.005 

,64806 

.250 

.367 

396S. 

17  0. 

. 01258 

2268  a  43 

230  a  50 

-63*115 

-28.176 

•65699 

.  246 

*  365 

3930* 

175. 

.01266 

22 17  a  8  0 

223a  37 

-61*518 

-26. 355 

*  66954 

•  246 

.363 

3ft9Z* 

16  0. 

.01271* 

21 68  a  18 

2 16  a  5  0 

-59*  929 

-24.542 

,67976 

•  245 

.  362 

3852* 

185, 

.01282 

21 19  a  61 

209. 88 

-58*  348 

-22*735 

•  68966 

«  244 

.  361 

3812* 

190  • 

.01290 

2  0  72  a  15 

20  3 .  (♦7 

-56*  772 

-20  *  932 

,6992  6 

*  243 

*  360 

3771  ■ 

195  • 

.01299 

2025a  83 

197 . 29 

-55*  201 

- 1 9  *  1 34 

*  70  662 

•  243 

•  360 

3730* 

20  0, 

.01307 

1980  a  68 

191 . 30 

-53*633 

-17*337 

*  71773 

.  242 

*  359 

3686* 

20  5. 

.01315 

1 9  36  a  7^* 

185*52 

—52*066 

-15*54  0 

*  7 2660 

243 

,  35  9 

36U5  • 

210* 

a  Q 1 32  3 

1 89*»  a  0 0 

179*92 

*  73527 

•  243 

•  36  0 

3602  • 

215. 

.01332 

1852al»9 

17'.*50 

-48.932 

-11*944 

.74373 

•  2ift3 

.360 

3560. 

220 . 

.01 Zk 0 

18 12  a  19 

169*26 

-47*  367 

-10*147 

*  75199 

•  ZkZ 

.  359 

3520  • 

22  5. 

1 773  a  1 1 

16U • 19 

-45*810 

-8.356 

. 76004 

•  2'»1 

.357 

23  0* 

.01357 

1 7  35  a  2 1 

159*28 

-6*562 

*  767  6  3 

•  236 

*  35 1 

31*55  • 

235. 

-42*9  20 

-4*965 

*  7  7472 

•  236 

•  349 

3U25  • 

2*4 0  • 

.01375 

1 68 1  a  7 1 

150*95 

-3*196 

.78216 

•  236 

*  349 

340  0  • 

2'»  5  • 

*  t     *  ?  » 

*39*e35 

.78971 

•  23** 

*  346 

3392  • 

250. 

' 0139^ 

1 6  36  a  13 

l'a2*  99 

-38*335 

*  37 5 

•  79673 

•  231 

3356* 

255. 

a  0 1  ^aO 3 

16 1 0  a  9  0 

1 38  *  17 

-  36  *  6  31 

2*136 

•  80  369 

•  228 

*  339 

3326* 

*  332 

3298  • 

265. 

.01'»21 

15<t6al9 

128*32 

-33*919 

5*550 

.S1681 

.221 

*327 

3252. 

3211. 

275. 

a  0  l<a39 

I'a77a29 

118.  7'* 

-31*126 

8.642 

. 82897 

•  214 

*  314 

3173. 

280. 

a  01'<<«5 

1222a83 

11<«*91 

-29*870 

10.265 

*83410 

.211 

*3Z8 

2966. 

285. 

a01'a61 

15<.3a67 

115*6'* 

-28*303 

12.263 

*64121 

.205 

*303 

3248. 

290. 

a01Ia68 

l".09a86 

117*1.3 

-27*003 

13*781 

.64642 

.206 

.320 

31S1. 

295. 

a01'.79 

l'«09a".7 

119*70 

-25.589 

15.460 

.85222 

.207 

*3Z9 

3217. 

300. 

aOiiigo 

l'.'.la75 

121*57 

-24*094 

17.300 

.85832 

.208 

.334 

327S. 

310. 

.01511 

l<.29a76 

119.59 

-21.166 

20.604 

.66979 

.20  9 

.339 

3288. 

320. 

.01528 

1310a07 

115.38 

-19.407 

24.031 

.86004 

.206 

*346 

3196. 

330. 

.015<.6 

1225a77 

109*89 

-15.633 

27*316 

.69016 

.203 

.3I.7 

3115. 

340. 

.01568 

1197a65 

103*95 

-12*790 

30*756 

.90045 

.200 

.340 

TORS, 

35  0. 

.01589 

1168a75 

96.69 

-10*039 

34*094 

*91013 

.196 

.326 

aOO* 

360. 

a01&12 

1158.58 

91*11 

-7*295 

37.474 

*91965 

.195 

.319 

2964. 

370. 

.01632 

1110.77 

88.55 

-4.699 

40.624 

*92827 

.193 

.322 

2929. 

3B0. 

.01651 

1058.72 

86.26 

-2.126 

43.744 

.93659 

.192 

.327 

2691. 

390. 

.01668 

975a31 

83.9'. 

.340 

46.681 

.94423 

.191 

.  336 

2820* 

'•00. 

.01692 

962a21 

80.96 

2*993 

49.981 

.95261 

.190 

.335 

2800. 

<tlO. 

.01719 

999.05 

76.98 

5*749 

53.499 

*96132 

•  190 

.323 

Z806. 

<»20. 

.0171,5 

101'».75 

73.02 

8*416 

56.680 

*96946 

.189 

.314 

2791. 
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